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I. INTRODUCTION AND PURPOSE 1 

Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 2 

A. My name is Richard G. Stevie and my business address is 123 East Fourth Street, Suite 3 

300, Cincinnati, Ohio  45202.  4 

Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY? 5 

A. I am employed as Vice President, Forecasting, by Integral Analytics, Inc. (IA).  Integral 6 

Analytics, Inc. is an analytical software and consulting firm focused on operational, 7 

planning, and market research solutions for the energy industry.  In addition, I have been 8 

retained by Duke Energy Business Services to provide consulting support on energy 9 

efficiency issues. 10 

Q. PLEASE BRIEFLY DESCRIBE YOUR EDUCATIONAL BACKGROUND AND 11 

BUSINESS EXPERIENCE. 12 

I received a Bachelor’s degree in Economics from Thomas More College in May 1971.  13 

In June 1973, I was awarded a Master of Arts degree in Economics from the University 14 

of Cincinnati.  In August 1977, I received a Ph.D. in Economics from the University of 15 

Cincinnati.  In 2012, I was named a Research Fellow for the Economics Center at the 16 

University of Cincinnati. 17 

Prior to joining IA, I was Chief Economist for Duke Energy.  During my tenure 18 

with Duke Energy, I managed several key analytical functions including economic 19 

forecasts, projections of energy sales and peak load demands, customer research on 20 

energy usage, market research, product development analytics, evaluation of energy 21 

efficiency and demand response program cost-effectiveness, and measurement and 22 

verification of energy efficiency and demand response impacts.  I have been involved in 23 
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many regulatory proceedings and provided expert witness testimony on numerous utility 1 

economic issues in Ohio, Kentucky, Indiana, North Carolina, and South Carolina.  The 2 

principle areas of testimony involved load forecasting, cost-effectiveness analysis of 3 

energy efficiency and demand response programs, measurement and verification plans 4 

for energy efficiency and demand response programs, market pricing for energy, 5 

regulatory recovery mechanisms for energy efficiency, weather normalization of energy 6 

sales, and assessment of economic conditions. 7 

Before the merger with Duke Energy, I was General Manager of Market 8 

Analytics for Cinergy Corp. and prior to that Senior Economist with the Cincinnati Gas 9 

& Electric Company.  In addition, I was a past Director of Economic Research for the 10 

Public Staff of the North Carolina Utilities Commission.  While working at the Public 11 

Staff, I provided expert testimony on numerous issues including cost of capital, capital 12 

structure, operating ratio, and rate design. 13 

For over twenty years, I chaired the Regional Economic Advisory Committee for 14 

the Greater Cincinnati Chamber of Commerce.  As chair of the committee, I led the 15 

development and presentation of the Chamber’s Annual Economic Outlook.  In addition, 16 

I have appeared in numerous local forums to provide views on the economy. 17 

Q. ARE YOU A MEMBER OF ANY PROFESSIONAL ORGANIZATIONS? 18 

A. Yes, I am a member of the American Economic Association, the National Association of 19 

Business Economists, the International Association for Energy Economics, and the 20 

Association of Energy Services Professionals. 21 

Q. HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS COMMISSION? 22 
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A. Yes, I testified on behalf of Duke Energy Carolinas in the Company’s original Save-a-1 

Watt proceeding, Docket No. 2007-358-E, in Docket No. 2008-447-EG involving the 2 

Commission’s determinations regarding the Energy Independence and Security Act, and 3 

in Docket No. 2009-226-E involving the Company’s application for an increase in rates 4 

as well as approval of its modified Save-a-Watt proposal.  I have also appeared before the 5 

Commission regarding its review of the Company’s 2009 and 2010 Integrated Resource 6 

Plans. 7 

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS PROCEEDING? 8 

A. The purpose of my testimony is to describe Duke Energy Carolinas’ method of 9 

evaluating, measuring and verifying the impacts achieved from the proposed new 10 

portfolio of demand-side management (“DSM”) and energy efficiency (“EE”) programs 11 

to be effective January 1, 2014.  My testimony also discusses how the results from the 12 

evaluation, measurement, and verification (“EM&V”) process will be used in the new 13 

cost recovery mechanism proposed to replace the Company’s modified save-a-watt 14 

compensation mechanism.  In addition, I will review the DSMore™ model that the 15 

Company uses to evaluate the cost-effectiveness of EE and DSM programs, as well as the 16 

cost-effectiveness tests utilized to produce the results estimated for the new portfolio. 17 

Q. PLEASE DESCRIBE THE EXHIBITS ATTACHED TO YOUR TESTIMONY. 18 

A. Stevie Exhibit 1 provides an overview of the EM&V methodologies used by Duke 19 

Energy Carolinas’ third party independent evaluator, which represent the state-of-the-art 20 

industry standards for measuring the impacts of EE programs.  Stevie Exhibit 2 provides 21 



 

- 5 - 

the actual and expected dates when the EM&V for each program or measure will become 1 

effective.1 2 

Q. WERE STEVIE EXHIBITS 1 AND 2 PREPARED BY YOU OR AT YOUR 3 

DIRECTION AND SUPERVISION? 4 

A. Yes, they were. 5 

II. OVERVIEW OF EVALUATION, MEASUREMENT  6 
AND VERIFICATION 7 

Q. WHAT IS EVALUATION, MEASUREMENT AND VERIFICATION? 8 

A.  Evaluation, measurement and verification of DSM/EE programs, referred to as “EM&V,” 9 

determines both program and measure impacts.  Evaluation studies determine the impacts 10 

and effectiveness of EE programming from both the utility and customer perspective.  11 

Evaluation also allows the Company to refine and improve existing programs by 12 

analyzing feedback from customers.  Measurement and verification activities, on the 13 

other hand, encompass the data collection, monitoring, and analysis associated with the 14 

calculation of gross energy and demand savings from individual sites or projects, and can 15 

be a subset of program evaluation.  The data from measurement and verification is used 16 

in the process of determining the cost-effectiveness of a program or measure. 17 

Q. WHY IS EM&V AN IMPORTANT COMPONENT OF EE AND DSM? 18 

A. Duke Energy Carolinas believes successful, reliable and cost-effective DSM and EE 19 

programs require EM&V activities for two primary reasons.  First and foremost, reliably 20 

measuring savings achieved from EE provides certainty for resource planning and 21 

provides accountability to customers and shareholders.  Second, properly executed 22 

                                                 
1 For DSM programs, the contracted amounts of kW reduction capability from participants are considered to be 
components of actual participation. 



 

- 6 - 

evaluation activities support program improvements.  Accurately understanding savings 1 

estimates and program efficacy enables Duke Energy Carolinas to drive increased energy 2 

savings through improved program design, including insights surrounding the targeting 3 

and marketing of specific programs to improve overall participation and how best to cost-4 

effectively generate kW and kWh yield from the Company’s EE investments. 5 

Q. WHAT METHODOLOGY DOES THE COMPANY USE TO EVALUATE, 6 

MEASURE, AND VERIFY DSM AND EE PROGRAMS? 7 

A.  There are five types of evaluation that the Company relies upon.  First, there is a cost-8 

effectiveness evaluation, which requires establishing a set of assumptions around impacts 9 

and market potential before the program has been implemented.   10 

Second, there is an impact evaluation, which strives to accurately estimate the actual 11 

energy and demand load reductions realized from a program through billing analysis, 12 

engineering analysis, or statistically adjusted engineering models.  Third, the Company 13 

relies upon measurement activities performed after the program has been implemented to 14 

determine actual program results.  Measurement typically refers to metering, sub-15 

metering, hours-use logger meter, statistical pre- and post-analyses, or other methods of 16 

measuring load reduction.  Measurement may often be a subset of an impact evaluation.  17 

Fourth, there is verification, which refers to the confirmation that customers actually 18 

installed the intended measures, that vendors are performing to expectation and that other 19 

operational factors on the customer site are occurring such that the expected load savings 20 

are being realized.  Finally, there are also process evaluations that refer to a set of review 21 

and auditing methods that ascertain program effectiveness, EE, customer satisfaction and 22 

experience, vendor satisfaction and other factors that contribute substantially to program 23 
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success.  These activities also help the Company understand which programs might not 1 

be as well understood or appreciated by customers.  Evaluating impacts carefully across 2 

different segments can contribute substantially to savings yields by helping product 3 

managers adjust their programs to better meet customer needs. 4 

Q. HOW DOES DUKE ENERGY CAROLINAS MEASURE, MONITOR AND 5 

VERIFY THE PROGRAMS? 6 

A. The specific EM&V methodologies are outlined in Stevie Exhibit 1.  However, in 7 

general, the following approach is used for measurement and verification of programs: 8 

Paper and Electronic Verification:  Paper or electronic verification will be 9 

completed on all applications for EE incentives by customers.  As part of the 10 

application process, specific customer and measure data will be requested from 11 

applicants.  Data requested will vary depending on the program, the measure, the 12 

equipment and the delivery of the application.  Customers and/or contractors will 13 

be contacted for clarification and completion of the application if they fail to 14 

provide necessary information.  Incentives will only be processed once 15 

verification is complete and information is entered into the electronic tracking 16 

systems.  Verification information and all customer applications for incentives 17 

will be maintained by Duke Energy Carolinas. 18 

Field Verification and Monitoring:  Field verification and monitoring, in most 19 

cases, will occur on customer premises using randomly selected samples of 20 

approximately 5% of installations.  On-site visits will verify the installation of the 21 

claimed equipment in the proper application, confirm appropriate contractor or 22 

vendor processes and performance, and bring to light potential discrepancies or 23 
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process improvements for the programs.  Sample size will be larger for very large 1 

projects with significant incentives or energy impacts at risk.  The size of such 2 

samples will be commensurate with the increased load savings as determined by 3 

Duke Energy Carolinas.  Field training and support will be given to auditors 4 

performing assessments to ensure quality both for communications and technical 5 

capabilities. 6 

Customer Satisfaction Surveys: Customer satisfaction surveys will be utilized to 7 

monitor satisfaction with program delivery and design, seek additional 8 

improvements to the program, and potentially uncover latent problems or issues 9 

with the measure/installation. 10 

System Performance Tests: System performance tests for load control resources 11 

will be conducted periodically to ensure that operational systems are working 12 

correctly and that the projected load reductions are reliably available when 13 

needed.  Load research metering samples and tracking will also be used to verify 14 

energy reductions. 15 

Early feedback is an important element in EM&V for all components of process 16 

and impact evaluations in order for timely program administration improvements to be 17 

made.  For example, if a problem is found due to EE-related installations or program 18 

operations by a contractor, the contractor and customer will be notified for correction.  In 19 

addition, subsequent work or projects performed by that contractor will be monitored 20 

until Duke Energy Carolinas is satisfied that the work is being completed according to 21 

program specifications and operational standards.   22 
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Duke Energy Carolinas has provided for the independent review and evaluation of 1 

its proposed programs by establishing initial evaluation plan summaries that propose 2 

specific EE evaluation studies and activities that have been competitively bid, designed, 3 

managed, supervised or conducted by independent and qualified evaluation 4 

professionals.  For DSM, the results of the analysis performed by Duke Energy Carolinas 5 

are reviewed and validated by the independent evaluator. 6 

Evaluation studies will generally include methods such as loggers to capture 7 

appliance usage times, load research metering for hourly load analysis, statistical pre- 8 

and post-billing analysis using comparison control groups, engineering analysis and 9 

modeling, reference and comparisons to impact studies conducted in other regions for 10 

similar programs, phone and online interviews, and other methods reviewed within the 11 

International Performance Measurement and Verification Protocols, the California 12 

Evaluation Framework, and the Model Energy Efficiency Program Impact Evaluation 13 

Guide prepared as part of the National Action Plan for Energy Efficiency. 14 

Q. HOW WILL EM&V BE APPLIED UNDER THE NEW MECHANISM? 15 

A. As new EM&V results become available, they will be utilized until they are superseded 16 

by the next  EM&V results, if any.  New EM&V results will be applied for the 17 

purposes of truing up vintages as of the first day of the month immediately following 18 

the month in which the study participation sample for the EM&V was completed.  19 

  For all new programs and pilots that do not have existing Carolinas-based EM&V 20 

approved in this portfolio, the initial estimates of impacts will be used until Duke Energy 21 

Carolinas has EM&V results, which will then be applied retrospectively to the beginning 22 

of the offering and will be considered actual results until a second EM&V is performed, 23 
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which will then be applied prospectively beginning from the EM&V sample analysis end 1 

date.  All program impacts from EM&V apply only to the programs for which the 2 

analysis was directly performed. 3 

Q. WHAT IS THE ESTIMATED COST AND TIMEFRAME FOR EM&V FOR THE 4 

NEW PORTFOLIO? 5 

A. Duke Energy Carolinas estimates that that 5% of total program costs across the complete 6 

portfolio will be required over the portfolio approval period to adequately and efficiently 7 

perform evaluations, monitoring and verification for this portfolio.  Historical industry 8 

experience suggests that evaluation costs are typically 3% to 8% of total program 9 

spending.  The Company believes that 5% is reasonable and appropriate, because the 10 

Company is committed to obtaining reliable and cost-effective estimates of the load 11 

impacts from the programs.  Depending on the program, administration and participation, 12 

not all EM&V costs will occur within the first program year.  Since program impacts 13 

from EM&V in this application apply only to the programs for which the analysis was 14 

directly performed, there are no costs associated with performing additional EM&V for 15 

other measures, other than the original cost for EM&V for these programs.  The level of 16 

EM&V required varies by program and depends on that program’s contribution to total 17 

portfolio, the duration the program has been in the portfolio without material change, and 18 

whether the program and administration is new and different in the energy industry.  19 

However, Duke Energy Carolinas estimates no additional costs above 5% of total 20 

portfolio program costs will be associated with performing EM&V for all measures in the 21 

portfolio. 22 
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Q. WHAT IS THE PROJECTED SCHEDULE FOR EM&V ACTIVITIES AND 1 

ESTIMATED EFFECTIVE DATES OF IMPACTS? 2 

A. The projected activities schedules and effective dates for EM&V can be found in Stevie 3 

Exhibit 2. 4 

III. RESULTS FROM EM&V 5 

Q. WHICH PROGRAMS CONTAIN IMPACT ESTIMATES BASED ON 6 

CAROLINAS-BASED EM&V? 7 

A. The following programs have Carolinas-based EM&V applied and have been provided as 8 

Stevie Exhibits A through K. 9 

• Energy Efficient Appliances and Devices: CFL (Stevie Exhibit A) 10 

• Non Residential Smart $aver® Energy Efficient Programs: (Stevie Exhibit B-C) 11 

• Energy Efficiency Education Program (Stevie Exhibit D) 12 

• Residential Smart $aver® HVAC Energy Efficiency Program: AC & HP (Stevie 13 

Exhibit E ) 14 

• My Home Energy Report (Stevie Exhibit F)    15 

• Energy Assessments Program: HEHC (Stevie Exhibit G) 16 

• Non-Residential Smart $aver® Custom and Custom Energy Assessments Program 17 

(Stevie Exhibit H) 18 

• Non-Residential Smart $aver® Other Prescriptive Lighting (Stevie Exhibit I) 19 

• Residential Smart $aver® Property Manager CFLs Program (Stevie Exhibit J) 20 

IV. MODELING AND COST-EFFECTIVENESS RESULTS 21 

Q. WHAT IS THE DSMore™ MODEL? 22 
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A. DSMore™ is a financial analysis tool designed to evaluate the costs, benefits, and risks 1 

of EE and DSM programs and measures.  DSMore™ is used as a planning tool to 2 

forecast the value of an EE/DSM measure at an hourly level across distributions of 3 

weather and/or energy costs or prices.  By examining performance and cost-effectiveness 4 

over a wide variety of weather and cost conditions, the Company is in a better position to 5 

measure the risks and benefits of employing EE/DSM measures in the same way 6 

traditional generation capacity additions are vetted. 7 

The analysis of EE/DSM cost-effectiveness has traditionally focused primarily on 8 

the calculation of specific metrics, often referred to as the California Standard tests:  9 

Utility Cost Test (“UCT”), Ratepayer Impact Measure (RIM) Test, Total Resource Cost 10 

(TRC) Test, Participant Test, and Societal Test.  DSMore™ provides the results of those 11 

tests for any type of EE or DSM program. 12 

 The DSMoreTM model has been used for EE and DSM program cost-effectiveness 13 

evaluation by the Company for several years, including for the calculation of projected 14 

lost revenues for inclusion in certain of the cost-effectiveness tests. 15 

DSMore™ is currently used in 30 states by utilities and regulators alike.  It has 16 

been favorably reviewed independently by Nick Hall of TecMarket Works.   DSMore™ 17 

is widely used due to the fact that it provides more accurate values for avoided costs and 18 

estimates of lost revenues than alternative approaches which over-rely on the simplistic 19 

averaging of hourly load reductions and hourly avoided costs.  Generally, the DSMore™ 20 

model requires the user to input specific information regarding the EE/DSM measure or 21 

program to be analyzed as well as the cost and rate information of the utility.  These 22 

inputs enable one to then analyze the cost-effectiveness of the measure or program. 23 
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Q. WHAT EE PROGRAM OR MEASURE INFORMATION IS INPUT INTO THE 1 

MODEL? 2 

A. The information required on an EE program or measure includes, but is not limited to: 3 

 Number of program participants, including free-ridership or free drivers; 4 

 Projected program costs, contractor costs and/or administration costs; 5 

 Customer incentives, demand response credits or other incentives; 6 

 Measure life, incremental customer costs and/or annual maintenance costs; 7 

 Load impacts (kWh, kW and the hourly timing of reductions); and 8 

 Hours of interruption, magnitude of load reductions or load floors. 9 

Q. WHAT UTILITY INFORMATION IS INPUT INTO THE MODEL? 10 

A. The utility information required for the model includes, but is not limited to: 11 

 Discount rate; 12 

 Loss ratio, either for annual average losses or peak losses; 13 

 Rate structure, or tariff appropriate for a given customer class for a given 14 

jurisdiction; 15 

 Avoided costs of energy, capacity, transmission and distribution; and 16 

 Cost escalators. 17 

Q. HOW ARE PROGRAMS OR MEASURES MODELED? 18 

A. An analyst or program manager develops the inputs for the program or measure using 19 

information on expected program costs, load impacts, customer incentives necessary to 20 

drive customers’ participation, free rider expectations, and expected number of 21 

participants.  This information is used in initial runs of the model to determine cost-22 
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effectiveness and whether adjustments need to be made to a program or measure in order 1 

for it to pass the participant test, the first critical test. 2 

  The load impacts of the program or measure may be analyzed as a percent of 3 

savings reduction from the current level of use, as proportional to the load shape for the 4 

customer, or as an hourly reduction in kWh and/or kW.  These approaches apply to 5 

energy saving programs and measures.  For DSM programs, the analyst must provide 6 

information on the amount of the expected load reduction and the expected timing of the 7 

reduction. 8 

Q. WHAT IS THE SOURCE OF THE DATA FOR THE PROGRAM OR MEASURE? 9 

A. Program managers and analysts develop the inputs for each program or measure from 10 

existing Carolinas EM&V, industry information derived from sources such as Electric 11 

Power Research Institute, Energy Star, E-Source, other utility program information and 12 

evaluations, contiguous state Technical Reference Manuals, engineering building 13 

simulation models, as well as from external experts in the industry.  For new programs, as 14 

impact and process evaluations are performed, information and input specifically related 15 

to Carolinas customers will begin to emerge and be used within future cost-effectiveness 16 

analyses. 17 

Q. HOW IS DSMore™ USED TO CALCULATE PROJECTED NET LOST 18 

REVENUES? 19 

A. The Company ran the DSMore™ model in order to calculate the kWh and kW reductions 20 

associated with net lost revenues.  These results were then provided to Company Witness 21 

Jane McManeus in order for her to estimate the Company’s net lost revenues. 22 

V. COST-EFFECTIVENESS TESTS 23 
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Q. PLEASE DESCRIBE HOW EE PROGRAMS AND MEASURES ARE 1 

ANALYZED. 2 

A. The net present value of the financial stream of benefits versus costs is assessed, i.e., the 3 

savings or avoided costs are valued against the costs to implement the measures.  The 4 

resultant benefit/cost ratios, or tests, provide a summary of the measure’s cost-5 

effectiveness relative to the benefits of its projected load impacts.  As previously 6 

mentioned, the Participant Test is the first screen for a program or measure to make sure 7 

a program makes economic sense for the individual consumer.  Duke Energy Carolinas 8 

also uses the UCT, the TRC, and the RIM Test for a comprehensive screening of EE 9 

measures. 10 

• The Participant Test compares the benefits to the participant through bill savings 11 

and incentives from the utility, relative to the costs to the participant for 12 

implementing the EE measure.  The costs can include incremental equipment and 13 

installation costs as well as increased annual operating cost, if applicable.  14 

• The UCT compares utility benefits (avoided energy and capacity related costs) to 15 

utility costs incurred to implement the program such as administration, marketing, 16 

customer incentives, and measure offset costs. It does not consider other benefits 17 

such as participant savings or societal impacts.  This test compares the cost (to the 18 

utility) to implement the measures with the savings or avoided costs (to the 19 

utility) resulting from the change in magnitude and/or the pattern of electricity 20 

consumption caused by implementation of the program.  Avoided costs are 21 

considered in the evaluation of cost-effectiveness based on the projected cost of 22 

power, including the projected cost of the utility’s environmental compliance for 23 
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known regulatory requirements.  The cost-effectiveness analyses also incorporate 1 

avoided transmission and distribution costs, and load (line) losses. 2 

• The TRC test compares the total benefits to the utility and to participants relative 3 

to the costs to the utility to implement the program along with the costs to the 4 

participant.  The benefits to the utility are the same as those computed under the 5 

RIM.  The benefits to the participant are the same as those computed under the 6 

Participant Test, however, customer incentives are considered to be a pass-7 

through benefit to customers and bill savings are netted against lost revenues.  8 

Customer incentives or rebates are not included in the TRC.  9 

• The RIM Test, or non-participants test, indicates if rates increase or decrease over 10 

the long-run as a result of implementing the program. 11 

The use of multiple tests can ensure the development of a reasonable set of EE 12 

programs and indicate the likelihood that customers will participate.  It should also be 13 

noted that none of the tests described above include external benefits to participants and 14 

non-participants that can also offset the costs of the programs.   15 

Q. WHAT WERE THE RESULTS OF THE PROGRAM ANALYSES? 16 

A. The results of the program analyses can be found in Duff Exhibit 6. 17 

VI. CONCLUSION 18 

Q. DOES THIS CONCLUDE YOUR PRE-FILED DIRECT TESTIMONY? 19 

A. Yes. 20 
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Introduction 
This document presents the overall evaluation methodologies used in energy efficiency program 
evaluation, and the energy efficiency programs being implemented and proposed in the Carolina 
System. 
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The Process Evaluation Methodology 
This part of the plan presents the process evaluation efforts and discusses some of the key issues 
associated with the process evaluation and the coordination of the process evaluation with the 
impact assessment. 
 
Overview of the Methodological Approach 
The process evaluation efforts will be somewhat different for each program. However, to a 
certain extent these studies will follow a similar theme and approach.  TecMarket Works 
(TMW), the independent evaluation administrator, is responsible for overseeing and managing 
the work efforts of the entire evaluation team so that proper evaluation protocols are followed, 
that reliable measurements are conducted, that budget spending is appropriate for the desired 
precision levels, and to ensure that independence and objectivity are maintained throughout the 
evaluation efforts. From time to time, TMW may leverage the active surveying and customer 
tracking efforts of the Market Analytics group at Duke Energy, which is organizationally 
separated from the program implementation efforts, by inserting survey questions for active 
research efforts, or database queries to understand participation statistics more thoroughly.1     
Regardless of who conducts which tasks, TMW will be responsible for maintaining study 
objectivity and for approving all work products and efforts.  This approach will maintain the 
reliability of the evaluation efforts, while minimizing the limited evaluation budget that must 
accomplish all evaluation objectives as reliably as possible.   
 
The process evaluation will consist of program-specific efforts designed to address each 
program’s researchable issues, but will, in general, include the following efforts: 
 

1. Holding an evaluation meeting with Duke Energy to review all study objectives  
2. Reviewing programs materials and methods of operation 
3. Conducting interviews with program managers and implementers 
4. Conducting interviews with trade allies, partners, key managers and implementers 
5. Designing interview and survey instruments 
6. Conducting surveys with participants and/or non-participants 
7. Analyzing process evaluation data 
8. Developing process evaluation reports 

 
These tasks are described below and apply to the evaluation efforts associated with the process 
evaluation for each program being assessed.  Again, during the planning process, the specific 
researchable issues on which each study will focus will be established and the process evaluation 
plan will be designed to specifically address those issues.  
 

1. Hold weekly evaluation meetings with Duke Energy to review all study objectives, 
conduct evaluation planning, and manage the evaluation logistics and schedule. 

The evaluation team holds a weekly off-site meeting with Duke Energy to review the evaluation 
efforts and finalize program evaluation efforts. During these meetings we review the upcoming 

                                                 
1 This group is structurally separate from the implementation group at Duke Energy, for example tracking which 
campaigns generate the largest acceptance rates or conversely when deployment difficulties are encountered such as 
in CFL stocking capabilities in conjunction with coupon offers, how much customer satisfaction drops.  
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work in detail.  We move through the programs and tasks and discuss their design, operation, and 
timing.   

 
During these meetings the researchable issues are identified and discussed for each active and 
upcoming program evaluation to reach an agreement on the issues that will be incorporated into 
each program’s final evaluation plan.  We identify and prioritize the issues to be assessed.   

 
Once the areas of focus are identified and confirmed, researchable issues can be finalized and the 
study design confirmed.  It is the researchable issues that are the dominant focus of the process 
evaluation efforts and guide the development of the research plan.   

 
2. Review programs materials and methods of operation 

This task allows the process evaluation team to become familiar with the detailed operations of 
the program by reviewing all program-specific documents and incorporating this information 
with the verbal information obtained during the weekly meetings.   

 
Together, the review of the documents collected, linked with the verbal information obtained 
from Duke Energy managers, provides the foundation for a number of activities, including: 1) 
identification of researchable issues for the process evaluation, 2) obtainment of information 
needed to start the development of interview and survey protocols and instruments, 3) 
identification of key areas of analysis to be conducted and to support the analysis efforts.  
Typically we examine between 2 and 6 documents per program during this task.   
 

3. Conduct interviews with program managers and implementers 
This is one of the critical and most important tasks in the process evaluation effort.  At this point 
in the study, the evaluation team will be familiar with each program’s general program processes 
and the program managers.  We will understand the general operational systems and procedures 
of the program.   

 
The next step in the evaluation process is to obtain a detailed level of knowledge about each 
program being evaluated.  To accomplish this goal, the evaluation team will conduct detailed 
interviews with the program managers.  During these interviews we will talk through the 
implementation process associated with each program.  We will review program designs, 
operational procedures, marketing and outreach efforts, tracking and data handling systems, 
interactions with contractors, allies, participants and non-participants.   

 
To guide these interviews the evaluation team develops interview protocols that identify who 
will be interviewed, and each of the questions to be asked of each manager.  This protocol will 
be provided to the managers prior to the interview.  We have found that when managers know 
the questions they will be asked in advance, they provide more detailed and actionable responses.  
The interview protocol will be developed in concert with the Duke Energy’s evaluation project 
manager(s).  We have found that involving the client in the question construction does not 
influence the integrity of objectiveness of the evaluation approach, and in most cases improves 
the focusing of the questions to be more appropriate for a specific program or for a specific 
program manager.   
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While this interview is primarily to serve as the initial detailed program-level process evaluation 
information gathering task, it is also the time at which we will go over the program theories and 
logic models (if available) with the program managers to identify needed changes.   The 
interview questions and the manager’s responses will serve as one of the data sources for the 
process evaluation’s analysis efforts.  The responses will also help set the stage for the 
identification of the issues to be addressed during the interactions with the trade allies, 
contractors, participants and non-participants. 
 

4. Conduct interviews with trade allies, partners, key managers and implementers 
For a few of the program evaluations, interviews will be conducted with a sample of partners, 
trade allies and program implementation staff. This task is where skilled process interviewers are 
required.  These interviews focus on the program’s design, operations, operational conditions, 
the interaction between the ally, the program and the participant, the service stream and the 
activities in that stream, the influence of the program and the ally on the participant’s decision to 
take actions, and other considerations.  In addition, the interviews focus on the interviewee’s 
opinions about which parts of the program work best and least well and what kind of change 
recommendations are suggested by the interviewee.    
 
The interviews follow a prescribed protocol that guides the interviewer to address the key 
researchable issues.  The protocol and the questions to be asked are developed by TMW and 
reviewed by Duke Energy managers prior to field implementation.  The interviews will be 
scheduled by TMW staff to be convenient to the interviewee.  The interviews may be recorded to 
preserve a record if required by Duke Energy, however typically detailed notes are taken during 
the interview and used to drive the analysis efforts. Process evaluation results are typically 
confidential so that the interviewee will provide opinions and information that are objective and 
accurate, without concern that their comments will be linked with them as an individual.  
However, all issues, comments and concerns, as well as interviewee recommendations for 
program change are reported to Duke Energy. TMW has developed many of these types of 
interview protocols with Duke Energy that have been successfully employed to drive the process 
evaluation efforts.  
 

5. Design interview and survey instruments 
A separate interview or survey protocol and instrument will be drafted for each of the targeted 
groups (allies, participants, and non-participants).  The protocols and instruments for the allies 
will focus on a wide range of design, management, and operational issues.  The surveys with 
participants will focus on the participation experience, the ability of the program to help the 
customer, program and program-component satisfaction, ability of the program to accomplish 
the reasons for participation, actions that would have been taken without the program, and 
services that the participants indicated to be of value, among other topics.  The development of 
the participant survey instruments will also be fed by the results of the program managers’ 
interviews and the trade ally interviews and surveys.  Typically these interviews and surveys 
identify a range of issues that need to be tested or assessed in the participant survey.  The non-
participant survey will focus on customer perceptions of the program, the value of the program, 
the ability of the program to understand and serve a customer need, program design and 
operational issues, and the reasons for non-participation. This survey will also explore program 
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changes that can be expected to increase participation and satisfaction rates among the non-
participants. 

 
For each of these data collection efforts, Duke Energy’s managers are given the opportunity to 
review and comment on the protocols and the interview and survey data collection instruments.   
 
These instruments and protocols are used to guide all data collection efforts.  Our primary data 
collection approaches employ in-depth interviews and surveys, linked to document and records 
reviews and analysis.  All data collection efforts involving key managers or staff, contractors, 
customers and trade allies are guided by protocols and instruments that will be approved by 
Duke Energy prior to their use. This step identifies the information that will be collected to feed 
the process, analysis, and recommendation efforts.  
 
All survey and interview questions and data collection approaches are structured to not guide any 
response.  That is the questions and data collection efforts are neutrally biased and non-leading.  
 

6. Conduct surveys with participants and/or non-participants 
In this task we conduct the process surveys with the participants and non-participants.  These 
surveys are also coordinated with the impact evaluation team to make sure impact questions are 
included in the survey.  This is particularly important for evaluations that use engineering 
analysis and modeling approaches that must be calibrated to the participant’s use conditions.   
 
During the weekly team meeting, we confirm the previously used (Duke Energy) participant 
contact standard in which the process or the impact evaluation can contact a participant.  We 
employ four contact attempts (at different times of the week and days of the week) for reaching 
participants before dropping a participant and adding another contact to the sample.   
 
The data collection approach for the participant is expected to be a random assignment approach 
across the programs based on downloads from the participant tracking records.  For non-
participants we have used several approaches in the past, including residential neighbor or 
neighborhood approaches, residential income certified approaches, commercial business size and 
type matching approaches, marketing contact approaches and other approaches. When non-
participant surveys are indicated, we work with Duke Energy to identify the best approach for 
each program. 
 
Surveys with participants focus on a wide range of issues including: their experiences with the 
program, their reasons for participation, their satisfaction with the program and the service 
components provided within the program.  The survey will inquire about the most and least 
valuable parts of the program and inquire about their recommended changes. As noted above, 
surveys will also ask about actions taken and measure use conditions when energy impact 
estimates must be calibrated to participant use conditions.   
 
Non-participant surveys focus attention on the reasons for non-participation and their perception 
of the needs for the services provided.  These surveys also focus on marketing and outreach 
efforts and opportunities and ways that Duke Energy can use to motivate additional participation.  
When impact estimates need to be adjusted for non-participant considerations, these surveys also 
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focus on actions they have taken on their own, and the measure use conditions associated with 
those actions.   
 
During the survey development process, Duke Energy managers are given the opportunity to 
include additional questions in the participant and non-participant survey instruments. No 
surveys will be launched prior to the approval of the protocol and associated survey questions. 
 

7. Analyze process evaluation data 
This task covers a wide range of analytical efforts employing analysis strategies and systems that 
Duke Energy and the evaluation team have used successfully for over several years.  It includes 
analysis of the following types of information consistent with the researchable issues identified 
for the assessment, and structuring the analysis in a way that allows a documentation of the 
program’s structure and operations, an assessment of these conditions, and the development of 
recommendations to improve the program. 

   
This assessment includes: 
 

 Analysis of program materials, manager interviews, ally interviews and surveys, 
participant surveys and non-participant surveys to understand the organization and 
operations of the programs in order to identify strengths and weaknesses and make 
recommendations for program changes.  

 Analysis of ally interview and survey results to identify strengths and weaknesses in 
the relationships and operational conditions between the programs and the contractors 
and allies who help make the programs work well for their customers, the utility, and 
themselves. 

 Analysis of the participant information and survey results to identify drivers of 
satisfaction and their experiences with the programs from the view of the most 
important person in the chain of events, the customer who participates. This involves 
assessing a wide range of participant information and understanding their personal 
experiences and opinions about the programs, including ways that they think the 
program can be improved.  

 Where appropriate, analysis of non-participant information to identify the barriers to 
participation and to assess the program’s ability to satisfy customer needs.  This 
analysis will result in the development of recommendations that can be expected to 
increase participation rates and strengthen program acceptance. 

 
The primary purpose of the analysis efforts is to feed the development of actionable program 
change recommendations that can be expected to improve the performance and cost effectiveness 
of the programs, but also serves as the development of baseline information to document the 
program’s operations and performance. 
 
Much of this analysis is basic statistical comparisons of data collected and the professional 
assessment of expressed opinions by managers, allies, participants and non-participants.  For in-
depth statistical analysis, we use SPSS and can convert output files to SAS or Excel or in other 
requested formats. 
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8. Develop Process Evaluation Reports 
The evaluation team will deliver both a draft and final process evaluation report for each 
program being evaluated.  The process report will be included with the impact report so that the 
deliverable is complete for each program (unless separate reports are requested).  The draft 
report will be provided in time to be reviewed by Duke Energy and their consultant team, so that 
comments can be provided to the evaluation team.  Following the receipt of comments, Duke 
Energy will conduct a final review of the report, it will be made into a final report.  As always, 
the evaluation team is open to other comments from key Duke Energy or program/portfolio 
associated stakeholders.     
 

9. Present Evaluation Results 
In this task, key members of the research team will travel to Duke Energy and present the results 
of the study to Duke Energy managers and other information consumers if requested. The 
presentations will consist of a PowerPoint slide show of the evaluation approach, key findings, 
and a review of the evaluation recommendations.  Presentation locations and dates will be 
arranged by Duke Energy.   
 
 
The Impact Evaluation Methodology 
This section presents the impact evaluation efforts and discusses some of the key issues 
associated with the impact evaluation and the coordination of the impact evaluation with the 
process evaluation. 

Overview of the EM&V Activities 
The overall impact evaluation approach consists of the following activities: 
 

1. Hold an evaluation kick off meeting with Duke Energy to review all study objectives  
2. Review programs materials and tracking data 
3. Coordinate with process evaluation to design interview and survey instruments as needed 
4. Develop samples for field M&V and impact analysis 
5. Develop M&V plans for field M&V projects 
6. Collect on-site survey and M&V data for sampled projects 
7. Develop simple engineering algorithms for non weather-sensitive measures and programs 

with smaller impacts 
8. Develop building energy simulation models for weather-sensitive measures within high 

impact programs 
9. Develop statistically adjusted engineering (SAE) models that combine results of 

engineering analysis and statistical billing analysis 
10. Perform billing analysis and/or SAE analysis as appropriate 

a. Process and clean billing and program tracking data 
b. Estimate statistical models 

11. Conduct Net to Gross Analysis 
12. Present impact evaluation study findings 
13. Develop impact evaluation reports 
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These tasks are described in more detail below, but please note that the impact evaluation 
approach is customized to the needs of each program.  
 

1.   Hold an evaluation kick off meeting with Duke to review all study objectives and 
begin evaluation planning for impact evaluations 

The evaluation team holds a weekly off-site meeting with Duke Energy to review the evaluation 
efforts and finalize general evaluation plans. During these meetings we review the upcoming 
work in detail.  We move through the programs and tasks and discuss their design, operation, and 
timing.  Issues regarding the impact evaluation are covered in this meeting.  The meeting is used 
to define key impact evaluation metrics, precision requirements, important measures by program, 
and overall evaluation approaches.  Data resources developed to support program planning, work 
papers, tracking data, prior impact studies and M&V work, and the respective roles of Duke 
Energy and the TMW team personnel are discussed.   
 

2. Review program materials and tracking data 
Program planning materials, work papers, brochures and participant tracking data are reviewed 
to get a sense of the measure savings approaches used during program design, expected savings 
for each measure in the program, the quantity and type of measures installed by each program, 
and the type of participant characteristics data available within the tracking data.  From this 
assessment, the relative importance of each measure in terms of overall program savings is 
assessed to focus the overall impact evaluation plan on the important measures. 
 

3. Coordinate with process evaluation to design interview and survey instruments as 
needed. 

The impact evaluation effort requires participant and/or contractor surveys to gather additional 
data for the gross energy savings and net to gross analysis.  The data collection efforts and 
survey development are coordinated with the process evaluation team.   
 

Engineering Analysis Tasks 
 

4. Develop samples for field M&V and impact analysis 
As appropriate, on-site surveys and field M&V work is done on a sample of participating sites.  
A sample plan is developed that meets the overall requirements of the evaluation.  Samples are 
selected from the participant tracking data according to the sampling plan.  The samples are 
submitted to Duke Energy for review and approval. 
 
The development of the samples involves understanding the necessary accuracy, determining the 
sample frame, and developing the suitable sampling methodology.  We employ the following 
statistical techniques as needed for each program evaluation: 
 

• Stratified sampling, 
• Ratio sampling, 
• Nested sampling (time-of-use meters used within a smaller sample of interval meters), 

and 
• Systematic sampling with random start. 
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Duke Energy’s existing load research or smart grid data are used as available as a component of 
the overall M&V metering plan.  For a majority of the billing analyses, a sample design is not 
necessary, as the approach we use allows us to use all participants in the statistical analysis. 
 

5. Develop M&V plans for field M&V projects 
Measurement and Verification (M&V) plans are developed for each field measurement project.  
The M&V plans discuss the measurement approach, measurement points, instrumentation, data 
analysis and reporting.  For prescriptive programs, a generic M&V plan is developed and applied 
to each sampled participant.  For custom programs, a site-specific M&V plan is developed for 
each sampled participant addressing the unique attributes of each custom project. 
 
M&V activities are conducted according to the International Performance Measurement and 
Verification Protocol (IPMVP).  An important aspect of the M&V plan development is the 
presentation of the data analysis plan.  The engineering and/or statistical regression equations 
used to project the measured data into the desired end results are presented in the M&V plan.  
This approach is designed to assure the project team that all the data needed to drive the analysis 
are identified prior to starting the data collection activities. 
 

6. Collect on-site survey and M&V data for sampled projects 
On-site survey and/or M&V data are collected for sampled projects according to the M&V and 
sampling plans created for each program.  Field survey personnel used for on-site data collection 
include TecMarket team engineering staff, Duke Energy personnel, and/or local contractors as 
appropriate to meet the technical and logistical requirements of each project.  All field staff has 
been trained by TMW in the data collection and instrumentation protocols employed by the 
project. 
 

7. Develop simple engineering algorithms for non weather-sensitive measures and 
programs with smaller impacts 

Many of the smaller, audit based programs rely on simple engineering equations to develop 
measure energy savings estimates.  These engineering equations form the basis of the impact 
estimate or are combined with a billing analysis in a Statistically Adjusted Engineering (SAE) 
approach.  The engineering algorithms were developed according to guidelines presented by 
EPRI2.  Non-weather sensitive measures in larger programs such as interior lighting are also 
analyzed using simple engineering equations.  The equations are developed to provide the impact 
evaluation metrics required by each study in accordance with the M&V plan. 
 

8. Develop building energy simulation models for weather-sensitive measures within 
high impact programs 

Weather sensitive measures, such as HVAC measures generally require more sophisticated 
analysis tools, especially in programs such as the C&I High Efficiency Incentive for Businesses 
and Schools Program that provides a significant fraction of the overall Duke Energy program 
portfolio savings. We use the DOE-2 building energy simulation program to develop impact 

                                                 
2 Engineering Methods for Estimating the Impacts of Demand-Side Management Programs, Vol 2:  Fundamentals of 
Simple Engineering Algorithms for Residential and Commercial End-Uses.  Electric Power Research Institute, Palo 
Alto, CA. 
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estimates for these measures.  For prescriptive programs, the DOE-2 simulations are run on 
prototypical building models to develop engineering estimates appropriate to specific types of 
buildings addressed by the program.  The prototype models used in the evaluation are calibrated 
to available energy consumption statistics. 
 
A site-specific DOE-2 modeling approach may be used for custom projects, as directed by the 
M&V plan.  In these instances, an experienced DOE-2 engineer conducts an on-site survey of the 
building and develops a customized DOE-2 model.  The model is then calibrated to billing data 
and/or site-installed end-use metering data as appropriate. 
 

9. Develop statistically adjusted engineering (SAE) models that combine results of 
engineering analysis and statistical billing analysis 

When appropriate, the engineering estimates developed for each participant are combined with a 
statistical billing analysis to true up the engineering estimates to customer utility bills.  Note, the 
billing analysis provides the savings based on a comparison of the pre and post installation 
energy consumption.  The “pre” condition in this case is the existing (pre retrofit) equipment, 
which is appropriate for “early replacement” measures.  In instances where the program focuses 
on normal replacement (or replace on burnout), the appropriate baseline is a new standard-
efficiency measure.  In these instances, engineering estimates for an early replacement baseline 
and a normal replacement baseline are developed.  The savings from the early replacement 
baseline (which is comparable to the pre/post condition in the billing analysis) is used in the SAE 
model.  The SAE model provides an adjustment factor that is applied the engineering estimates 
resulting from a normal replacement baseline.  Since the billing analysis will be conducted over 
the entire population of participants, the SAE model is generally appropriate for cases where the 
engineering estimate is available for the same group.  If the engineering analysis is conducted 
over only a subset of the participant sample, then the SAE model may be prone to sampling 
error, and thus will serve as a cross-check of the results of the two approaches rather than the 
definitive estimate of program impacts. 

General Billing Analysis Tasks 
 

10. Perform billing analysis and/or SAE analysis as appropriate 
Billing data for the participant population are obtained from Duke Energy and incorporated into 
the billing analysis model.  Data are cleaned and formatted by the evaluation team prior to 
running the analysis.  Programs are analyzed using a weather adjusted billing analysis or an SAE 
analysis as appropriate. Billing analysis is generally not used when the expected energy impacts 
are small relative to the overall billed energy consumption.  Impacts for these measures are 
analyzed using a calibrated engineering approach.   
 
Essentially, only two tasks are required to conduct a billing data analysis – process and clean all 
the necessary data, and use this data to estimate the statistical models.  These tasks are discussed 
below and more details are provided in the section titled “Detailed Billing Analysis Approach” 
on page 23.   
 

10a: Process and Clean Billing and Program Tracking Data 
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A critical step in the billing data analysis is the development of the data used in the analysis.  
This task includes the multiple account matching process (where more than one meter represents 
the usage of the facility – a common occurrence in the non-residential sector), as well as 
capturing tenant changes, multiple participation, and other “cleaning” tasks.  For each 
participant, it is important to carefully investigate their monthly consumption history, both 
around the participation period, as well as during the same period in the prior year (to capture 
seasonally effects).  This investigation commonly uses graphs as well as simple descriptive 
statistics.  In order not to bias the analysis, customers with large changes in consumption, either 
increases or decreases will be noted but not be automatically eliminated from the analysis.  
While it may be attractive to somehow automate this procedure through color screening, for 
example, it is not recommended.  Only through thoughtful manual inspection can one truly 
understand what the data are indicating. 
 
Once the billing data are cleaned and verified, they are combined with the appropriate weather 
data (usually temperature, humidity, and dew points), information from the program tracking 
system (such as participation date, measures installed, and any other relevant data), and the 
engineering-based estimated savings.    
 
A database containing all usage, participation, weather, and engineering estimates is developed.  
This database is the foundation of the billing analysis. 
 

10b: Estimate Statistical Models 
Once the evaluation database is developed, the next step in the billing data analysis is the 
estimation of the statistical models presented above.  The billing analysis generally consists of an 
econometric analysis using billing data (both pre- and post-participation), program tracking data, 
and weather data.  We investigate both aggregate change models as well as monthly panel 
models.  However, our preference remains the monthly model, since in this approach, 
participants are essentially their own control (so there is no need to develop a matching non-
participant group).  In addition, since panel models are perhaps the most effective method for 
controlling for the large heterogeneity found in the non-residential programs, this approach is 
used for both residential and non-residential programs.   
 
Where possible, the primary model specification is the Statistically Adjusted Engineering (SAE) 
model, as development of the realization rate from this method is quite transparent.  We also 
investigate the use of other participation variables, but only use them if they clearly are superior 
to the SAE model, since transformation of the result into a realization rate is complicated, subject 
to misinterpretation, and unduly confusing. 
 

11. Conduct Net to Gross Analysis 
The net-to-gross (NTG) energy impact analysis efforts depend on impact evaluation 
methodologies employed. For example: 
 

• If an engineering analysis is employed, then a series of questions within the 
participant surveys (Self-Report Approaches) designed to collect information on 
what participants (and trade allies, when appropriate) would have done if the 
program had not been offered may be used to calculate NTG.  
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• If a billing analysis is employed, the “Controlled Fixed Effects Billing Analysis 
with and without Net Adjustment” approach, as described in the section titled 
“Net to Gross Approaches” may be used.   

 
12. Present Impact Evaluation Study Findings 

The results of the study are presented to Duke Energy managers and other information 
consumers. The presentations cover the evaluation approach, key findings, and a review of the 
evaluation recommendations.   
 

13. Develop Impact Evaluation Reports 
Draft and final impact evaluation reports are developed for each program.  The impact report is 
included with the process report so that the deliverable is complete for each program when 
possible. The draft report is provided for review and comment by Duke Energy and their 
consultant team.  Following the receipt of comments, the TecMarket team considers the merit of 
the comments and completes the final report.   
 
Sampling Approaches 
The sample size selection is consistent with the evaluation budget and the past evaluation efforts 
conducted by Duke Energy.  Sampling employs a 90% +/- 10% level of precision at the program 
level, but may be expanded or contracted depending on the level of reliability needed for each 
program, and the available budget for that effort.   

Process Evaluation Sampling Approach 
Program Managers 

We interview all program managers for each process evaluation, along with program 
implementation staff, IT staff, and/or any other program-related staff at Duke Energy and/or the 
implementation firm.   

 
Trade Allies 

We work with Duke Energy’s managers to identify the key allies for the interview sample.  The 
key ally sample will be a targeted sample drawn with the advice of Duke Energy to get at allies 
that are most involved.  This allows us to identify a set of “must interview” allies that have been 
or are significantly involved in the programs and who consequently should be high priority 
interview targets.  If Duke Energy can identify a set of high-priority allies, we can identify these 
allies as interview targets.  The remaining key allies not included in the interview sample will be 
put in the non-key ally sample and a random assignment of the non-key ally sample will be 
conducted to develop a priority list of sample targets for the ally survey.  These approaches allow 
us to obtain a strong key ally sample and follow up with a strong ally sample of the remaining 
key and non-key allies. 
 

Participant and Non-Participant Surveys 
Participant and non-participant sampling follows standard evaluation sampling protocols and is 
guided by the Sampling and Uncertainty Protocol within the California Evaluation Protocols 
written by the TecMarket Works California Evaluation Team.  Essentially these protocols assure 
that the sampling process is random, representative and reliable.  The sampling objective will be 
to obtain a representative sample of participants (and non-participants, when needed) to reflect at 
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least a 90% level of precision with a confidence interval of plus or minus 10%, or better, at the 
program level.  This typically means that participants and non-participant samples will be set for 
a program-level parameter at 68 or more.  However, TecMarket Works typically samples to a 
needs-based sample size that reflects the needs for reliable and robust findings.  As a result, for 
process and impact support interview and survey sampling, samples sizes are typically set at 100 
or more.  Samples are also typically stratified to match the needs of the analysis effort.  
Stratification can be based on several characteristics depending on the attributes being measured 
or assessed, including demographic stratification, firmographic stratification, behavior 
stratification, population parameter stratification (energy savings, technology mix, etc.) or other 
approaches.  In setting sampling approaches, valid points are established within a sampling 
database, typically within a stratified sub-group and a sample quota from each group. Then each 
valid population point is assigned a random number from a random number generator.  The 
numbers are then assigned to the population and the sample is pulled by the random number 
sequence.   Contacts are then made with the sequenced random population, with each customer 
contacted no more than four times at different times of the day and on different dates to assure 
that the sample is not bias as a result of ease of contact success.   

Impact Evaluation Sampling Approach  

As appropriate, on-site surveys and field M&V work is done on a sample of participating sites.  
A sample plan is developed that meets the overall requirements and objectives of the evaluation.  
Sampling criteria are determined by program and depend on the magnitude of the expected 
savings and available budget.  Generally, the sampling plans are designed to meet ± 10-20% 
relative precision at 90% confidence at the measure or program3 level.   

The program tracking database is used as a sample frame.  The measures within the tracking 
database are identified and sorted according to their relative contribution to program savings.  
Measures with the largest contribution to overall program savings are identified.  Samples are 
selected at random from within these measure groups according to the sampling plan.  The 
samples are submitted to Duke Energy for review and approval prior to contacting the customers. 

Depending on the program, the following sampling strategies may be employed: 

• Simple random sampling.  Large groups of participants with uniform savings per 
customer are generally sampled using simple random sampling.   

• Stratified sampling.  Programs with projects of varying size are generally divided into 
size strata, and random samples are drawn from each stratum.  Efficient stratified 
sample designs generally employ a “certainty” stratum, where all of the largest 
projects are studied.  This generally gives the best statistical precision while 
minimizing the overall sample size. 

• Ratio sampling. In which a ratio is established to represent a desired frequency of 
measurements within a changing population of participants. In this approach as the 
population changes, sample points are added to reflect the desired ratio. In these cases 

                                                 
3 Adjusting these plans to have the same relative precision at the program level would reduce evaluation costs, 
reduce sample size, but also result in less than reliable savings estimates at the measure level. 
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multiple ratios can be established to apply at various levels of participation or 
measure adoption. 

• Nested sampling.  Nested samples are used to leverage high resolution data within a 
larger sample of customers.  For example, end-use monitoring of a subsample of 
participants with whole-building interval meters is generally employed to develop 
samples for the direct load control projects. 

• Systematic sampling with random start.  Within individual sites, measures may be 
sampled for study.  On site survey personnel may select equipment for metering 
based systematic selection (e.g., every 10th measure) provided the first measure is 
selected at random. 

The objective of the sampling plan is to develop efficient samples that meet the overall sampling 
objectives within the time and budget allocated to the evaluations.  Note, for a majority of the 
billing analysis, a sample design is not necessary, as the approach we use allows us to use all 
participants. 
 
 
General Evaluation Approaches 
TMW uses a number of energy impact evaluation approaches depending on the type of program 
being conducted and the measures associated with those programs. While there are multiple 
methods used for assessing impacts that can be used for different types of programs, some 
programs and measure groups lend themselves to specific types of assessment approaches. The 
role of the evaluation contractor is to best match the evaluation approach to the data available, 
the program being conducted, and the measures offered so that the overall program evaluation 
findings are provided in a reliable and cost-effective manner.   
 
The field of energy efficiency program evaluation is a relatively new field that we formed in the 
late 1970s with the advent of the energy efficiency programs offered by the USDOE in response 
to the OPEC oil embargos imposed at that time.  The approaches we now use are best practice 
standard approaches that have been developed by our field over the last 35 years and which 
continue to evolve and change to increase the reliability of the findings. The impact evaluation 
approaches we use in Duke Energy’s program evaluations are consistent with our field’s best 
practices and include the following approaches: 

Programs that have small but statistically identifiable savings and large populations  
For these programs we generally use billing analysis approaches that compare the pre-program 
participation period whole building energy consumption with the post program period whole 
building energy consumption to assess the differences in consumption between these periods.  
The billing data is normalized to reflect consumption changes that are driven by weather rather 
than by other factors.  In these types of studies we employ a control function that adjusts energy 
consumption for what would have occurred without the program. The differences in 
consumption between the pre and post periods, once adjusted for weather changes and non-
program changes provide an estimate of program net savings.   
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Programs that have small but unidentifiable bill-impact savings and small or large 
populations  
When a program operates within a set of participants that have significant variation in their 
energy consumption patterns such that savings are not statistically identifiable via a billing 
analysis we use engineering analysis approaches.  These approaches are typically informed by 
participant survey information on the actions taken by the participant and the way in which the 
actions are employed to save energy.  Because the savings are too small to isolate in a billing 
analysis, we rely we rely on self-reported  (survey) or site field data collected  measure-use 
information to estimate savings coupled with a combination of measure-specific engineering 
calculations developed for that evaluation, or conduct a Desk Review which entails a review of 
the data sources and calculations used to develop ex-ante savings estimates.  Secondary data 
resources or alternate calculation approaches may be applied to revise the ex-ante savings 
estimates during the desk review.  
 

Programs that have large savings and small populations 
For programs that have larger savings because of a change to major energy end-use equipment, 
but do not have enough participants to use a billing analysis approach, we use engineering 
analysis approaches, project specific billing analysis, or building simulation modeling, such as 
the use of the USDOE’s DOE-2 building energy simulation program, depending on the 
conditions associated with the measure use and applications.  Where the measures are routinely 
used in identical ways, such as commercial lighting where use conditions do not change over the 
course of a typical year, we use simple engineering equations driven by standard engineering 
data, participant use information collected via surveys and/or on-site verification efforts from a 
sample of participants. This approach may be supplemented by on-site metering to reduce 
uncertainty in important inputs, such as when there is sufficient uncertainty in the input data and 
the savings are large enough to present a significant risk of program level estimation error.   
 
When the savings are large enough to reflect substantial variance in the energy use profiles and 
the participants’ facilities have stable energy use conditions other than the changes associated 
with a program induced technology change, we can also use pre/post whole-building billing data 
to estimate energy savings.  When this approach is taken, the billing data are adjusted for 
differences in building consumption not related to the energy efficiency measure such as weather 
and/or other predictable changes in consumption. 
 
When the program is implemented within facilities that can be identified as similar to standard 
building types and for measures such as HVAC where the savings are highly weather dependent, 
we will use simulation modeling that are informed by building characteristics survey data and 
can be calibrated to use information obtained from whole-building billing data. When savings are 
high and there is risk of estimation error, we can enhance the study by using on-site surveys and 
metering or logging to confirm use conditions at a sample of sites.  

Program specific approaches 
The above information provides general information on the various types of evaluation 
approaches used in the Carolina System evaluation efforts.  However, it does not identify the 
specific approaches that are used on specific programs offered by Duke Energy and evaluated by 
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TecMarket Works.  The following table provides the program being offered by Duke Energy and 
the impact evaluation approaches that are applicable to that program. 
 

Program Applicable Evaluation Approaches 
Energy Efficient Appliance and Devices – Lighting 
– RCFLs 

Engineering analysis or billing analysis. 

Energy Efficient Appliance and Devices – Specialty 
Bulbs 

Engineering analysis or billing analysis. 

Energy Efficient Appliance and Devices – HP water 
heater 

Engineering analysis or billing analysis. 

Energy Efficient Appliance and Devices – Pool 
pumps 

Engineering analysis or billing analysis. 

Energy Efficient Appliance and Devices – SF Water 
EE measures 

Engineering analysis or billing analysis. 

Non-Residential Smart Saver -  prescriptive lighting Engineering analysis 
Non-Residential Smart Saver - other lighting Engineering analysis 
Non-Residential Smart Saver – Motors, Pumps, 
Drives 

Engineering analysis, building energy simulation 
modeling 

Non-Residential Smart Saver – HVAC Building energy simulation modeling 
Non-Residential Smart Saver – Food Service Engineering analysis (desk review) or billing 

analysis 
Non-Residential Smart Saver – Process Efficiency Engineering analysis or billing analysis 
Non-Residential SS Custom Engineering analysis, billing analysis or building 

energy simulation modeling 
Non-Residential Technical Assistance Engineering analysis, billing analysis or building 

energy simulation modeling 
Energy Efficiency Education K-12 Engineering analysis or billing analysis. 
HVAC High efficiency – AC and HP Building energy simulation modeling or billing 

analysis 
HVAC High efficiency – Duct Insulation & Seal Building energy simulation modeling or billing 

analysis 
HVAC High efficiency – Tune up Building energy simulation modeling or billing 

analysis 
HVAC High efficiency – Attic Insulation & Seal Building energy simulation modeling or billing 

analysis 
My Home Energy Report Billing analysis 
Energy Assessment (on-line/paper/phone) Engineering analysis or billing analysis. 
Income qualified – Weatherization Engineering analysis or billing analysis. 
Income qualified – Refrigerator Engineering analysis or billing analysis. 
Income qualified – Neighborhoods Engineering analysis or billing analysis. 
Multi-Family – Water Saver Products Engineering analysis or billing analysis. 
Multi-Family – CFL Lighting Engineering analysis or billing analysis. 
Appliance Recycling Engineering analysis or billing analysis. 
Energy Efficiency Education K-12 Engineering analysis or billing analysis. 
 

Evaluation Cycles 
Programs can be evaluated over different cyclic intervals.  Programs that have standard types of 
technologies that do not greatly vary in their use conditions and have similar program design and 
delivery mechanism do not need to be evaluated every year. The savings from these programs 
and product types do not change enough from year to year to represent a substantial risk of the 
program not being cost effective if that program is shown to be cost effective in the last 
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evaluation.  Programs that offer technologies that have wider energy impact savings 
distributions, and depend on the current mix of program participants and their use conditions 
need to be evaluated more often.  In some instances, conditions affecting the gross savings 
(technology types, targeted customer base) are stable, but market conditions affecting free 
ridership are not.  In this situation, gross impact results may be carried over from year to year, 
but the free ridership may be assessed more frequently.  States such as Indiana, California, 
Wisconsin, and several others have established evaluation cycles that correspond to 2 or 3 year 
program implementation cycles. In these cases the evaluation efforts have mini annual sampling 
and assessment efforts, leading to a combined evaluation effort that is inclusive of each of the 
annual mini-assessments.  Under this scenario, the evaluations occur annually but at a reduced 
level of statistical precision, with results combined to cover the 2 or 3 year cycle providing 
sample sizes meeting the program relative precision criteria and reliability at the conclusion of 
the program cycle.  Then, for special programs or technology groups that have different risk 
factors, the evaluation can increase or decrease the annual sample structure to meet the risk of 
the program savings being too low to justify continuation, or to meet a reporting need when 
annual results need to be reliable.   
 
Evaluation activities are generally conducted to reduce uncertainty in the savings estimates.  
When the savings uncertainty (and risk) can be reduced cost effectively, an evaluation should be 
conducted.  Conversely, if the savings uncertainty and risks are low due to stable technology and 
operating conditions and/or low overall savings expectations, an evaluation may not be needed.  
Note, evaluation activities are conducted to reduce uncertainty.  If savings are persistently 
uncertain, and no meaningful reduction in uncertainty can be realized through evaluation, then 
evaluation activities may not be justified. 
 
In any evaluation environment, it is important that the evaluation cycle be set to match the 
risk/reward mechanism operating in that state.  The following table provides guidance on how 
often different types of programs and technology groupings should be evaluated in order to 
reduce evaluation costs without overly increasing energy savings or cost effectiveness risks. 
 

Program / Technology Type Evaluation Cycle (1) 
Commercial prescriptive lighting and standard 
application bulbs  

Every two to three years 

Commercial lighting = Specialty bulbs, specialty 
or custom applications or LEDs 

Every two to three years 

Commercial lighting CFLs Every year until market stocking pattern changes 
resulting from EISA  stabilize, then every two – three 
years 

Commercial hot water heating Every two to three years 
Pool pumps Every two to three years 
Commercial controls and control systems Every two to three years 
Commercial HVAC – Heat Pumps Every two to three years 
Commercial envelope Every two to three years 
Commercial motors, pumps, drives Every two to three years 
Commercial food service Every one to two years 
Commercial Industrial process efficiency Every year 
Commercial industrial custom Every year 
Commercial industrial technical assistance Every year 
Commercial audits Every two to three years 
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Schools K-12 Every two years 
Residential HVAC – heat pumps, central heating Every two years 
Residential duct insulation Every year until results stabilize then every two years 

to three years 
Residential tune up Every year until results stabilize then every two to 

three years  
Residential envelope Every year until results stabilize then every two to 

three years 
Residential home reports – behavior change Every year 
Residential audits Every two to three years 
Residential appliance recycling Every two to three years 
Income qualified – Weatherization Every two to three years 
Income qualified - Refrigerator Every two to three years 
Income qualified - Neighborhoods Every year until results stabilize then every two to 

three years 
Multi-Family – Water Saver Products Every two to three years 
Multi-Family – CFL Lighting Every year 
Multi-Family lighting non-CFL Every two to three years 
Multi-Family specialty bulbs and LED Every year 
1. Programs that change technology mix, market focus, delivery approach, or change program implementers should be evaluated 

the first year after the change regardless of technology types. Changes in these functions can change the level of savings to a 
greater level than the savings from the technologies offered.  

 
 
Net to Gross Approaches4 
Studies conducted by TecMarket Works prior to 2013 used standardized billing analysis 
techniques linked to net analysis adjustment methods to estimate net impacts for all measures 
without differentiating between low-cost standard consumable measures (part of normal 
purchase behaviors because first cost, product availability and transaction barriers are not 
significant) and measures with significant acquisition barriers.  In the last year the field has 
differentiated analysis approaches associated with normal low-cost item purchase behavior 
measures (CFLs, aerators, shower heads, caulking, etc.) from products that have significant cost 
and other purchase barriers (furnaces, air conditioners, compressors, etc.).  Impact analysis 
approaches associated with low-cost low-barrier products that have few if any significant 
purchase barriers can produce net savings directly from a pre-post participation billing analysis 
over participants that controls for weather and pre-existing (before the program) changes in 
market conditions over the evaluation  period. In these approaches, the use of a rolling pre-
program billing period, consisting of all participants’ consumption before they enroll in a 
program, can be effectively used as a control group and as a result, that analysis produces net 
savings without identifying gross savings. For these analyses there is no need to adjust savings to 
account for freeriders.  However, for large impact measures that are procured only a few times 
during a lifetime, the same participant-only analysis approach produces gross savings that have 
to be adjusted for freeriders.  This advancement in the field of evaluation has resulted in the 
analysis used in this study and as a result, the results provided are net of freerider savings and 
also include impacts associated with short-term spillover.    

                                                 
4 Note, it is not always necessary to conduct net to gross analysis when the evaluation uses approaches that produce 
net savings directly. For example, when energy impact analysis baselines are set to include the practice of freeriders 
or when quasi-experimental designed are used, the evaluation can produce net savings as the analysis output without 
identifying gross savings. See text for added information. 
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Prior to this change in the evaluation approach, impact evaluations employed four different 
strategies for estimating impacts.  These are: 
 

1. The Experimental Design Approach in which customers are randomly sorted into a test 
and control group.  In this design savings are based on the difference between the 
consumption of these two groups over the same period of time.  The mathematics of this 
approach is called the “difference of differences approach”. This approach provides net 
savings because it segregates the two groups independently as a function of their random 
assignment.  Only the test group receives exposure to the program, while the randomly 
assigned non-participants are used as a control group. When these two groups are 
compared, in a difference of differences approach, the findings are net savings because 
the savings are already adjusted for what would have happened without the program by 
subtracting out the savings from the control group.  In this approach, subtracting or 
adding the differences in the energy use of the control group adjusts the gross savings 
(pre vs. post consumption of the test group) to compensate for the change in consumption 
of the non-program-exposed control group.  This savings produced from this approach 
are net.  
 

2. The Quasi-Experimental Approach is similar to the experimental design approach.  
However, the construction of the control group is not based on random assignment. In 
this approach the evaluation experts purposefully and systematically selects subjects to 
use as a control group.  However, because this type of analysis uses a non-random 
approach to represent the control group, the term “control group” is not used because it 
can be confused with a random assignment approach.  In the use of the quasi-
experimental design the evaluation experts selects the comparison group so that it is as 
closely matched to the test group (participants) as possible. The term used to represent 
the group that is used to adjust savings for what would have occurred is the “comparison 
group”. Assignments to the comparison group population are carefully considered by the 
evaluation expert in order to develop a comparison group that is as identical as possible 
to the test group, except for the participation in the program.  The characteristics of the 
test group that are used for matching are typically demographic characteristics (age, 
housing type, location, income, etc.), energy use characteristics (amount of energy they 
use and when they use it) and in some cases psychographic characteristics (attitudes and 
behaviors).  While the match is not as reliable as a true experimental design the results 
provided from this difference of differences approach are net savings. That is, the savings 
are already adjusted for what would have occurred without the program via the use of the 
matched comparison group and the use of the differences of differences analytical 
approach.   
 

3. The Pre versus Post with Net Adjustment Approach is a simpler approach than the 
experimental or quasi-experimental approach in that the energy savings are based not on 
the use of the comparison or control groups, but instead are based on the difference 
between the pre-program and post-program periods of the test group.  This approach is a 
differences approach in that gross savings are estimated as the difference between the pre 
and post program periods.  To convert gross savings to net of freerider savings (what 
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would have occurred without the program), the savings that would have been achieved 
without the program are subtracted from the gross savings. The estimation of the savings 
that would have occurred without the program is typically calculated via the use of a 
freeridership battery of questions asked of the participants.  These questions essentially 
get at what actions the participants would have taken without the program.  Then the 
estimates of savings that would have occurred are then subtracted from the gross savings 
to provide net savings that are adjusted for freeridership.  
 

4. The Engineering Based with Net Adjustment Approach is another standard energy 
savings estimation approach using an engineering estimation approach in which savings 
are estimated via the use of engineering calculations rather than billing or consumption 
records.  In this approach, the actions taken are identified via interviews, surveys or 
inspections.  Then a trained energy evaluation expert calculates the expected savings 
under the installation and use conditions of the participant’s facilities. These are 
estimated savings based on known conditions about the energy use of the equipment that 
was going to be in use without the program and the consumption of the program-induced 
equipment.  In this case the savings are gross and need to be adjusted by what the 
participant would have done without the program. As in the previous approach, the 
estimation of the savings that would have occurred without the program is typically 
calculated via the use of a freeridership battery of questions asked of the participants.   
 

The approaches presented above are presented in descending order of their reliability.  The 
approach with the highest level of reliability is the experimental design approach. The least 
reliable is the engineering based approach. The experimental design approach, when done well, 
is typically reliable to a couple of percent.  The engineering approach, even when done well, is 
typically reliable to within 20% to 30%.   
 
As stated previous, the latest approach for evaluation is more reliable than the pre versus post or 
the engineering approach, but is not as costly as the experimental or quasi experimental 
approaches, the field of evaluation developed the controlled fixed effects net billing analysis 
approach.  This approach delivers net energy savings at a level of reliability that is similar to the 
experimental or quasi-experimental design but does not include the costs to form and use an 
independent control or comparison group:   
 

5. The Controlled Fixed Effects Billing Analysis with and without Net Adjustment 
approach has been developed to provide savings estimates when a control or comparison 
group is not available or advisable because of cost considerations.  In this approach, the 
participant’s energy use data is used to econometrically model the energy savings for the 
participant by employing a rolling comparison time period using the time before 
customers participated in a program as the comparison period, forming a proxy 
comparison group.  Because customers come into a program at a specific time, the time 
before that enrollment is grouped with other pre-program periods of all participants. 
Because the customer’s pre-program period is used to control for normal energy changes 
over time at the population level, it is more reliable than the use of a comparison group. 
That is, the participants are exactly matched to the comparison group because they are the 
same individuals. Therefore, there is no selection bias because there is no selection into a 
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control or comparison group.  This strengthens the study.  Because only the pre-program 
energy use is used as the proxy comparison group, there is no program influence on that 
period of time that is used for the savings estimation.  Because people come into the 
program at different periods of time, essentially providing a full analytical period 
(timeline) of non-participating energy consumption, the entire pre-program period can be 
used as the comparison group over the pre and post analytical program period. This 
analytical approach can also control for the effects of participating in other energy 
efficiency programs so that the savings achieved via multiple program participation is 
only counted once and credited to only one program.  In cases in which there are multiple 
program participants, the savings associated with participants who have participated in 
multiple programs is subtracted from the savings identified within the billing analysis 
approach by subtracting out the typical savings associated with the typical installation in 
proportion of their occurrence in the participating population.  A further benefit of this 
approach is that the analysis is conducted over the entire population of participants, thus 
eliminating any potential sampling error. 

This approach has gained considerable use within the evaluation community and has been 
adopted as standard practice by several of the leading evaluation firms in the United States. The 
approach has also been peer reviewed within the evaluation community and accepted as one of 
the more reliable evaluation approaches that is not as reliable as the experimental design 
approach, but is probably more reliable than the quasi-experimental design because it reduces the 
bias associated with comparison group selection.   
 
When this approach has been used in the past, typically net savings were estimated by 
conducting a freeridership questionnaire and then subtracting out the savings associated with 
freeridership.  As an example, this is the approach that was used in the Duke Energy Home 
Energy House Call 2011 impact evaluation report. However, recent developments in the field of 
evaluation has indicated that when a program is assessing standard market consumable measures 
that are inexpensive and have low purchase barriers, there is no need to adjust for freeriders 
because their market practices are already in the pre-program billing data.  These measures that 
are typically readily available in the market and typically cost under $5 each do not rise to the 
level that they pose a significant financial or technical barrier once an adoption decision has been 
made.  As a result, there is no need to adjust for freeriders when a program focuses on low-cost, 
readily available, easily replaced/installed standard measures.  Thus the field of evaluation is 
now moving away from adjusting for freeriders for minor low-cost, readily available measures 
(CFLs, pipe wrap, aerators, shower heads, etc.) when a billing analysis approach is used that 
employs a rolling pre-program period as the comparison group.  However, when the program 
offers measures that have significant adoption barriers, such as a high cost or technical 
uncertainty (air-conditioners, major Energy Star appliances, motors, chillers, pumps 
compressors, etc.), then this approach must also include a freerider analysis to estimate net 
effect.  Because major measures are not a standard market consumable product, the savings from 
these measures would not typically be net savings from the use of a rolling comparison period 
consisting of the pre-program period for all enrolling participants. 
 
TecMarket Works adopted the controlled fixed effects billing analysis with and without net 
adjustment approach as a standard practice in 2012.  With this adoption, TecMarket Works 
acknowledges that the 2011 Home Energy House Call evaluation studies that subtracted the 
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savings of self-expressed freeriders for minor measures essentially double-counted freerider 
adjustments and provided a net savings estimate that is lower than what the program achieved. 
While that study was conducted using the industry’s standard best-practice analysis approaches 
of 2011, the field has since changed in its acceptance of this practice and TecMarket Works 
agrees with this change for future evaluations.  As with all fields, the field of energy efficiency 
program evaluation is evolving.  Our field is establishing protocols that reflect improvements in 
the ability to estimate net energy impacts.  As the evaluation field develops and adopts more 
reliable net energy analysis approaches, these approaches will be incorporated into our industry’s 
protocols and standard practices.  For example, the state of Indiana has (in 2012) adopted the 
approach that recognizes standard market operational practices (such as the pre-program period 
for participants) as the baselines for conducting energy impact analysis in which the results are 
net savings without the need for freerider adjustments. This protocol is included in the Indiana 
and Delaware5 Evaluation Frameworks and is now being used as a standard practice in other 
states. TecMarket Works has abandoned the practice of adjusting minor or low-cost standard 
market products to account for freeriders when pre-program energy use practices are set as the 
net baseline analysis platform. 
 
Detailed Billing Analysis Approach 
In general, the billing consists of an econometric analysis using billing data from participants 
(both pre- and post-participation, or "panel data"), program tracking data, and weather data.  The 
statistical billing analysis will be conducted by Dr. Michael Ozog and May Wu of Integral 
Analytics and will follow the general guidelines below.  We advocate the use of panel data for 
program evaluation for several reasons: 
 

• With panel data, participants essentially serve as their own control group, thus 
eliminating the need (and associated expense) of developing a non-participant group that 
is representative of the participant group.  In addition, this eliminates the potential of self-
selection bias.   

• The use of panel data allows us to use statistical models that are very flexible in that it 
can implicitly control for the level of a customer's energy use over time, thus eliminating 
the need to survey customers to develop variables for the model, so that all participants 
can be used in the model, and therefore allow the research several different 
specifications.   

• Panel data allows us to develop monthly models rather than seasonal or annual models, 
thus we can use all the data, rather than aggregating and potentially hiding key effects.   

However, we are very familiar with other alternative billing analysis approaches, and where 
necessary, we augment the panel data models with other techniques to get the most accurate and 
defensible impact estimates possible.  In the rest of this section, we present the details of the 
specific panel data model approach we use. 
 
In order to quantify the impacts of an energy efficiency program through a billing analysis, a 
statistical model is used that combines weather data with billing data. Since data are available 

                                                 
5 The Delaware Evaluation Framework is pending final approval.  When it is made public, it will be available at: 
http://www.dnrec.delaware.gov/energy/information/otherinfo/Pages/Evaluation.aspx.  

http://www.dnrec.delaware.gov/energy/information/otherinfo/Pages/Evaluation.aspx
http://www.dnrec.delaware.gov/energy/information/otherinfo/Pages/Evaluation.aspx
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both across premises (i.e., cross-sectional) and over time (i.e., time-series), it becomes possible 
to control at once for differences across premises as well as differences across periods in time 
through the use of a “fixed-effect” model.  The fixed-effect refers to the assumption that 
differences across premises can be explained in large part by premise-specific intercept terms, as 
discussed below. 
 
The fixed effects model can be viewed as a type of differencing model in which all 
characteristics of the premise, which (1) are independent of time and (2) determine the level of 
hourly electricity use, are captured within premise-specific constant terms. In other words, 
differences in premise characteristics that cause variation in the level of energy consumption, 
such as building size and structure, are captured by constant terms representing each unique 
premise.  
 
Algebraically, the fixed-effect panel data model is described as follows: 

ititiit xy εβα ++= , 
where: 

yit  =  Energy consumption for premise i during month t 
αI  =  constant term for site i 
ß  =  vector of coefficients  
x  =  vector of variables that represent factors causing changes in electricity for premise 

i during month t (i.e., weather and program participation) 
ε   =  error term for premise i during month t. 

 
The specification for the program participation variable can be the savings estimate developed 
through the engineering analysis (i.e.,  the Statistically Adjusted Engineering (SAE) model), 
binary variables indicating the date of participation, or the level of participation (such as installed 
square footage of insulation).  
 
For some programs, such as the Power Share program, there may be such diversity across 
participants that it may not be appropriate to aggregate all customers into a single model, or the 
impacts are expected to occur at an hourly level.  For such programs, it may be appropriate to 
estimate a single equation for each participant.  For those programs, we use a pure time-series 
model, which uses all consumption data before, during, and after an event.   
 
Generally, the model uses hourly electricity consumption has the dependent variable, and 
includes weather terms, time of day, and the event term as independent variables.  Algebraically, 
the model is described as follows: 

ttt xy εβα ++= , 
where: 
 

yt  =  electricity consumption for the facility during hour t 
α  =  constant term for the facility 
ß  =  vector of coefficients  
xt  =  vector of variables that represent factors causing changes in energy consumption 

for facility during hour t (i.e., weather, time of day,  and participation) 
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εt   =  error term for during hour t. 
 
To estimate the model parameters, we formulate the following least square problem: 
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iX  is a )1(1 +× K  row vector   and   iX  is a )1( +× KT  matrix. 

 
The independent variables used in the model include: 
 

• The current temperature as well as the temperature for the previous hours 
• The current humidity as well as the humidity for the previous hours 
• A variable incorporating the interaction between temperature and humidity 
• An indicator variable for weekend days 
• Indicator variables for all 24 hours of the day 
• Indicator variables for the month 
• An indicator variable for the event interacted with the temperature for that hour. 

 
Since this is a pure time-series model, it is critical to account for the potential for autocorrelation, 
where the error term in one hour is correlated with the error term in the preceding hour(s).6  In 
order to account for this potential, these models will be estimated using an AR(1) specification: 

ttt µρεε += −1  
Where: 

                                                 
6 The intuition is that the factors that cannot be “explained” in one hour cannot be explained in other hours.  In 
theory, autocorrelation does not result in bias results, but it does affect the standard error of the estimates, which 
may lead to erroneous conclusions.  
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ρ  =  is an estimated parameter (Phi)  
μt   =  is white noise (i.e., zero mean with no autocorrelation). 

 
The parameters ρ and β in the above equations are estimated for each participant via maximum 
likelihood techniques. 
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Executive Summary 
 
Key Findings and Recommendations 
This section presents the key findings and recommendations identified through this evaluation. 
Table 1 presents the estimated overall ex post energy impacts from the engineering analysis.  
 
Table 1. Estimated Overall Impacts 

 Gross Savings Net Savings 

Annual Savings Per Bulb Distributed 

kWh 33.6 30.6 
kW 0.0056 0.0051 

 
The impacts in this table were calculated using engineering algorithms from Appendix G: Impact 
Algorithms. These estimates also take into account a participant’s tendency to over report 
operating hours and the length of daylight at the time of the year the survey results were 
collected. These two factors, and the reasons for their inclusion, are explained in their respective 
sections: Self-Reporting Bias, and Daylength Adjustment. The net-to-gross ratio used to 
calculate net savings is 91.09%. Freeridership and spillover, the two components of the net-to-
gross ratio, are calculated in their respective sections: Freeridership and Spillover. Market effects 
energy savings are not included in this program evaluation report and if present, are above and 
beyond those savings reported. 
 
Significant Process Evaluation Findings 

 

From the Management Interviews 
• Overall, this program was highly successful in meeting its goals and is not experiencing 

any significant problems. A member of Duke Energy’s program management 
summarized it as “working wonderfully.” The IVR and online platforms have performed 
well and exceeded all goals for increasing CFL participation. 

• Duke Energy wants to grow the portfolio to include specialty bulbs in their promotional 
offer. TecMarket Works agrees with this expansion of program offerings. 

• Consumer education is an area for potentially enhancing CFL acceptance and adoption. 

From the Participant Surveys 
• Overall program and CFL satisfaction levels are very high, and overall Duke Energy 

satisfaction is high. 
• The direct mail CFL program in the Carolina system is doing an excellent job of targeting 

participants with little or no prior CFL use. Prior to the program CFL saturation was low 
within the direct mail CFL participant population. 
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• The desire to “save on utility costs” was the most influential factor in their decision to 
obtain CFLs via the program. “Desire to save energy” placed second. 

• For those participants that used the online CFL order tracking system, the mean 
satisfaction rating is very high. 

• While the two highest rated factors influencing bulb purchasing were energy savings and 
cost savings, factors often perceived as barriers to CFL adoption such as aesthetics, 
mercury content, and availability of dimmable bulbs were among the lowest rated factors 
having little effect on adoption and use. 

• Outdoor floodlights and dimmable CFLs appear to be the best candidate for a specialty 
CFL discount program targeting all current CFL participants. 

From the Non-Participant Surveys 
• Overall satisfaction with Duke Energy across all non-participants surveyed averaged 8.5 

out of 10.  A high score. 
• The most popular reason for not participating in the program was because customers did 

not find the offer compelling enough to take action. 
• Despite not participating in the program, nearly two thirds of the non-participants 

surveyed indicated that learning of Duke Energy’s CFL program had increased their 
awareness about how to save energy by using CFLs. This suggests that the program is 
having an energy savings transformative effect on non-participants. 

• The desire to save on utility costs and the desire to be environmentally responsible tied as 
the most influential factors on CFL purchases by non-participants. 

 

Significant Impact Evaluation Findings 
• Average wattage of a replaced incandescent is 64.5 watts. 

o See Impact Analysis on page 62.  
• A first year installation rate of 67.2% was reported, with an ISR of 80.0%. 

o See In Service Rate (ISR) Calculation on page 64. 
• Living/family room, master bedroom, and kitchen, in that order, are the three most 

popular room types for bulb replacements; together they make up 63% of all bulb 
installations. 

o See Figure 11 on page 63. 
• Surveyed participants report slightly increased operating hours when switching from an 

incandescent to a CFL having a very small effect on energy savings. 
o See Table 55 on page 65. 
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Introduction and Purpose of Study 

 
Summary Overview  
This document presents the evaluation report for Duke Energy’s Residential Smart $aver Energy 
Efficiency CFLs Program as it was administered in the Carolina System. The evaluation was 
conducted by TecMarket Works, Matthew Joyce, and BuildingMetrics, Inc.     

Summary of the Evaluation 
The findings presented in this report were calculated using survey data from participants in the 
CFL campaigns as presented in Table 2 below.    
 
Table 2. Evaluation Date Ranges 

Evaluation 
Component 

Sample Pull: 
Start Date of 
Participation 

Sample Pull: 
End Date of EMV 

Sample 
Dates of Analysis 

Participant 
Surveys July 1st 2010  April 28th 2011 

Surveys 
conducted from 
12/14/11 through 
4/4/12 

Engineering 
Estimates July 1st 2010  April 28th 2011 N/A 

 
 
TecMarket Works conducted a phone survey with a random sample of 149 participants and 67 
non-participants from the Carolina System between December 14th, 2011 and April 4th 2012. 
Surveyed participants fall into one of two income categories based on the Experian identifier that 
used Federal Poverty Guidelines1 (and further confirmed2 by the surveys’ demographic 
questions) provided by Duke Energy indicating the customer was a low income customer. 
Survey sampling targeted half low income customers3, and half “standard” income participants.4  
This allows Duke Energy to understand if the transition for low income customers to IVR/Web 
was successful. 
 

                                                 
1 U.S. Department of Health & Human Services 2012 HHS Poverty Guidelines. 
2 Confirmation process determined that 79.2% were correctly identified as Low Income and Standard Income. In 
view that conditions may change from year to year, this was determined acceptable for the purposes of classification 
for this report.  
3 Low Income customers are defined as living at or below 200% of the Federal Poverty Level. However, there is no 
difference in the number of customers identified as low income when low income is defined as living at or below 
175% of the Federal Poverty Level.   
4 In the past, Duke Energy Ohio has also offered the Agency Assistance Kit to low-income customers. In partnership 
with various local assistance agencies, qualifying customers could complete a survey to receive 12 compact 
fluorescent light bulbs. For their assistance in helping customers complete the survey, agencies received monetary 
compensation for each survey completed.  The Residential CFL program now provides this service to all customers 
in the Carolina System through the automated IVR/Web platform. 
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Low Income customers are estimated5 to be 42% of the population in North Carolina and 43% in 
South Carolina.  These values were weighted by the populations of each state, as presented in 
Table 3 below, to arrive at an overall weighted value of 42.3% of the Carolinas’ population being 
classified as Low Income customers.   
 
Table 3. Distribution of Low Income Population 

State State Population Percent Low Income 
Customers 

North Carolina 9,656,401 42% 
South Carolina 4,679,230 43% 
Total 14,335,634  
Weighted Mean6  42.3% 

 
 
Surveyed participants were asked how many CFLs that were currently installed in light fixtures 
were ordered through Duke Energy’s CFL direct mail program. Additional, more specific 
information was collected for a maximum of three bulbs. This information included the location 
of the installed CFL, the type and wattage of the bulb that it replaced, and the average hours per 
day that it is in use. The decision to limit the number of CFLs about which to collect detailed 
information to three was made in the interest of time and evaluation cost, as the surveys are 
lengthy. The information gathered about the three CFLs is sufficient and provides statistically 
significant data.  A separate sample of participants were sent e-mails or letters inviting them to 
take part in the survey online via Duke Energy’s website, through which an additional 215 
responses were collected from October 31st to November 25th, 2011. The compilation of the data 
from all 364 survey participants is presented in Table 54. 
 
To assess barriers to, and interest in, program participation, TecMarket Works conducted phone 
surveys with a random sample of 67 non-participants, 33 low income and 34 standard customers, 
from the Carolina System between February 14th, and April 2nd, 2012.  
 
An impact analysis was performed for all CFLs by room type and can be seen in Table 56. 
However, it should be noted that individual room type samples are of insignificant size to 
achieve statistical relevance and are presented as anecdotal evidence. The impacts are based on 
an engineering analysis of the impacts associated with the self-reported installs identified 
through the participant surveys. The customer-reported hours of use were adjusted downward for 
the self-reporting bias, identified in a previous CFL study7 that included a reconciliation between 
customer reported and lighting logger data, and also to reflect yearly averages using the 
daylength algorithm developed via a larger logger study conducted in California8 that 
documented the monthly change in lighting usage due to seasonal variances in day length. These 
two factors, and the reasons for their inclusion, are explained in their respective sections: Self-
Reporting Bias, and Daylength Adjustment. 

                                                 
5 http://www.statehealthfacts.org/comparebar.jsp?ind=877&cat=1 
6 NC population of 9,656,401 = 67.4% of Carolina System population.  Weighted mean = (67.4%*42%) + 
(32.6%*43%) = 42.3%. 
7 TecMarket Works and Building Metrics. “Ohio Residential Smart Saver CFL Program”. June 29th, 2010. Pg. 35. 
8 The Cadmus Group. “Upstream Lighting Program Evaluation Report. Prepared for CPUC”. November 16th, 2009. 
Pg. 16. 
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This report is structured to provide program impact estimations per bulb distributed as well as 
overall program savings based on an extrapolation of these results to the full participant 
population, which includes participants from July 1st 2010 through April 28th 2011 (n=743,804 
customers).  
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Description of Program 
Duke Energy residential customers have the ability to ‘opt-in’ and order CFLs by responding to a 
direct mail campaign (campaign ID = 664), or by calling the IVR toll free number, or by logging 
into their account information in OLS (Online Services) (IVR and OLS campaign ID = 701).  
Customers are eligible for up to 15 CFLs (depending on past program participation). 
 
The program was designed to provide on-demand ordering while checking eligibility with 
program updates in the CFL tracker, Duke Energy’s online order tracking system.  The platform 
provided customers access to check the status of their CFL order from beginning to end (delivery 
to home). 
 
Program Participation 
 
Table 4. Program Participation 

Program Campaign 
ID 

Participation 
(Customer) Count 

From: July 1st, 2010 
To: April 28th, 2011  

Residential Smart $aver CFL 664 296,589 
Residential Smart $aver CFL 701 447,215 
Residential Smart $aver CFL TOTAL 743,804 
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Methodology 
 
Overview of the Evaluation Approach 
This process evaluation had four components: management interviews, participant surveys, non-
participant surveys, and an impact analysis based on engineering algorithms.   

Study Methodology 
 

Management Interviews 
TecMarket Works conducted interviews with Duke Energy’s Product Manager and with the 
Client Manager at Niagara Conservation, the vendor contracted to provide order tracking and 
bulb fulfillment from program inception until April of 2012.  
 

Participant Surveys 
This survey focused on customers who, according to program tracking records, responded to the 
CFL program marketing efforts by Duke Energy to receive free CFLs. The survey was 
conducted by phone by TecMarket Works staff from a randomly generated sample from a list of  
144,726 customers who requested the CFLs, and 364 survey respondents completed the survey 
by phone or online. Phone surveys were conducted with 149 participants, and online surveys 
were answered by 215 people. The survey instrument can be found in Appendix B: Participant 
Survey Instrument.   
 

Non-Participant Surveys 
This survey focused on customers who recalled the promotion for the free CFLs but did not 
respond to the offer from Duke Energy. The survey was conducted by phone by TecMarket 
Works’ staff from a randomly generated sample of 721,304 customers, with 67 survey 
respondents responding to all of the survey questions.  These surveys were conducted by 
telephone.  The survey instrument can be found in Appendix C: Non-Participant Survey. 
 

Impact Analysis 
Engineering algorithms taken from the Draft Ohio Technical Resource Manual (TRM) were used 
to estimate savings. These unit energy savings values were applied to customers in the 
engineering analysis sample. 
 

Number of Completes and Sample Disposition for Each Data 
Collection Effort 

Management Interviews 
Two out of two management representatives were contacted in 2012 for a 100% response rate. 

 
Participant Surveys 

From the sample list of 144,726 customers9, 783 participants were called between December 14th 
and February 18th 2012, and a total of 149 usable telephone surveys were completed yielding a 

                                                 
9 This does not represent all participants, only those that called the toll-free number to participate in the program.  
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response rate of 19.0% (149 out of 783). Surveys were completed by an additional 215 
participants through an online survey.   
 

Non-Participant Surveys 
From a sample list of 721,304 customers, 1,457 non-participants were called between February 
13th, 2012 and April 4th 2012, and a total of 67 usable telephone surveys were completed yielding 
a response rate of 4.6% (67 out of 1,457).  

 
Impact Analysis 

A total of 149 participants answered the phone survey and 215 participants answered the online 
survey. The surveys asked the same questions and were combined for a total of 364 completed 
surveys. 
 

Expected and achieved precision  
Participant Surveys 

The survey sample methodology for the telephone survey had an expected precision of 90% +/- 
4.6% and an achieved precision of 90% +/- 4.3%.   
 

Non-Participant Surveys 
The survey sample methodology had an expected precision of 90% +/- 10.6% and an achieved 
precision of 90% +/- 10.0%. 
 
 Impact Analysis 
Engineering estimates rely on participant survey responses.  Sampling procedures for the 
participant survey had an expected precision of ± 4.6% at 90% confidence and an achieved 
precision of 4.3%. 
 

Description of baseline assumptions, methods and data sources 
Baseline assumptions were determined through phone surveys with customers providing self-
reported values of baseline lamp watts and operating hours. Robust data concerning HVAC 
system fuel and type was available from Duke Energy’s Home Profile Database (appliance 
saturation survey type data) in the Carolinas. Interaction factors derived from this data were used 
in favor of deemed values from secondary sources as they recognize only Duke Energy 
customers and, therefore, more accurately represent the participant population. A breakdown of 
these factors by system and fuel type can be seen in Appendix G: Impact Algorithms. 
 

Description of measures and selection of methods by measure(s) or market(s) 
The program distributed CFLs exclusively. The Draft Ohio TRM’s impact algorithms were 
enhanced with primary data, specifically appropriate waste heat factors were used that are 
indicative of climate characteristics similar to those observed in North Carolina and its various 
climates and used to calculate energy savings. All customers are in the residential market. 
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Threats to validity, sources of bias and how those were addressed 
CFL installations and hours of operation were self-reported by the surveyed participants.  There 
is a potential for social desirability bias10 but the customer has no vested interest in their reported 
measure adoptions, therefore this bias is expected to be minimal.  There is a potential for bias in 
the engineering algorithms, which was minimized through the use of building energy simulation 
models, which are considered to be state of the art for building shell and HVAC system analysis. 
 
 

                                                 
10 Social desirability bias occurs when a respondent gives a false answer due to perceived social pressure to “do the 
right thing.” 
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Management Interviews  
 
Description of the Program 
The Residential Smart $aver Energy Efficiency Products (CFL) Program began in 2010 and is 
designed to provide qualifying Duke Energy residential customers with up to 15 CFLs that are 
mailed directly to the customers’ homes.  
 
Initially the program offered customers six CFLs via coupon or a business reply card. The 
program then expanded by increasing both the incentive size and the range of message channels. 
The 2011 incentive offered customers up to a maximum of 15 CFLs at one time, shipped directly 
to their home, and utilized a wide variety of channels, including low cost/no cost options such as 
toll-free interactive voice recognition (IVR) and online ordering platforms.  
 
The 2011 program was originally test-piloted in August 2010, and was initially limited only to 
customers who are Duke Energy employees. The IVR number subsequently went viral as 
individuals posted it on web blogs, Facebook, Twitter, and other online social media (which also 
drove occasional television and radio reporting). This rapidly engaged the participation of Duke 
Energy’s general public customers in September-December 2010 despite little targeted 
marketing of the program by Duke Energy during that time. 
 
As the IVR went viral in the fall of 2010, the range of channels for the program expanded 
further. The online service account (OLS) that customers utilize for billing added a pop-up 
asking the customer if he/she wants free CFLs. Customers were eligible for up to 15 CFLs 
(minus the number redeemed from previous Duke Energy promotional campaigns), and could 
elect to accept fewer than the maximum if they preferred. Customers received the pop-up box 
only once in order to avoid annoying customers with repeated pop-ups. However, for those who 
chose “no thanks”, the next time that they logged back in, they received a small promotional 
message (that can be clicked to pursue CFL offer) in the OLS advertising area. 
 
Additional electronic channels included: a program website that enables customers to directly 
request CFLs, utility website promotions, Duke Energy state website promotions, Facebook 
advertising targeted by specific zip code areas, and email messages (for customers who 
previously opted in to receive email promotions). Other channels were also used to help drive 
traffic to the IVR and other electronic platforms.  These other channels included: direct mail 
(customized with account number to make responding easier), bill insert promotions, marketing 
in some Spanish journals and magazines, and press releases. Duke used a unique URL for each 
message type and utilized Google Analytics to track each URL. 
 
This program enabled customers to order on-demand and have the CFLs shipped directly to their 
home, and to track their order throughout the ordering/shipping process. Customers were told to 
allow either 4-6 weeks or 6-8 weeks for delivery, although most orders were actually delivered 
within 1-2 weeks. 
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Goals of the Program 
Duke Energy’s pre-launch Communication Plan for this program described the goal of this 
campaign as “to expand participation in the [CFL] program…[by marketing to each segment] 
where and how they prefer, and provide an easy way to order and receive bulbs.”  In other 
words, the overall goal was to increase CFL participation through new IVR and online ordering 
platforms with direct shipping to customers. Specific objectives included engaging customers 
who had not been previous coupon redeemers, reaching more total customers, and establishing 
cost-effective promotion platforms. Additionally, specific types of messages and channels were 
identified for particular target audiences, as outlined in Table 5.  
 
Table 5.  2011 CFL Communication Plan Targets 

Target Audience Key Message Channel 

Budget Conscious Homeowners 

Free 
Save money 

Get attention with CFL game 
because this segment includes 

a lot of online gamers 

State landing page promos 
OLS promos 

Advantages of CFLs via 
CFL game 

Social media 
YouTube videos 
Blogger outreach 

Sustaining Seniors 

Free 
No risk 

Save money 
Overcome safety objections 

Earned media 
State landing page promos 

OLS promos 
Bill message 

Envelope message 
Low income printed piece 

Postcard 

Mainstream Families Green message 
Save money 

State landing page promos 
OLS promos 

Online CFL game 
Envelope messages 

Vehicle signage 
Blogger outreach 

Social Media 
YouTube videos 

Financially Secure Traditionalists Green message 
Save money 

State landing page promos 
OLS promos 
Bill messages 

Envelope messages 
Postcard 

Vehicle signage 

Financially Secure Homeowners Green message 
Save money 

State landing page promos 
OLS promos 
Bill messages 

Envelope messages 
Postcard 

Vehicle signage 
Searchability 

Young Mobile Achievers unspecified 

Social media 
YouTube videos 

CFL game 
Searchability 
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Fulfillment 
Niagara Conservation of Cedar Knolls, NJ was chosen to serve as Duke Energy’s fulfillment 
contractor, providing a customer- and order-tracking database, bulb order processing and 
handling, shipping (via FedEx), and a call center for customer assistance with ordering 
difficulties, shipping issues, broken bulbs, and questions regarding the use of the CFLs. Niagara 
served in this capacity from program inception until April of 2012. 
 
In its arrangement with Niagara, Duke Energy agreed to an initial purchase of 8 million CFLs in 
May of 2010 for the first round. These bulbs were to be used to fulfill customer requests from all 
Duke Energy CFL programs. In March of 2011, a second round of nine million bulbs was 
purchased. A third round of five million CFLs was placed in January of 2012. 
 
Under the original arrangement, business reply card orders were sent to Duke Energy for 
processing and in turn forwarded to Niagara in batches for fulfillment within nine business days. 
In its early days, this process was occasionally slowed by Duke Energy’s inability to quickly 
scan and process the BRCs11. Partly as a result, when the IVR and online ordering systems were 
incorporated, the process was streamlined and all new orders were sent directly to Niagara. The 
nine business day processing requirement remained in the service level agreement.  
 
Bulb requests were compiled daily and sent to Niagara in electronic form for processing 
beginning the next day. Typical volume ranged from 2,000 to 20,000 customer bulb requests per 
day, and Niagara was required to be staffed to ensure sufficient labor for compiling the 
efficiency kits, which consisted of a branded cardboard box loaded with the appropriate number 
of CFLs, Duke Energy’s marketing copy, additional collateral, and packing materials. Prior to 
fulfillment, all customer bulb requests were checked against the CFL tracker database to ensure 
customer eligibility based on the previous number of bulbs received through other Duke Energy 
program efforts.  
 
Under normal operations, Duke Energy coordinated well with Niagara to ensure that the 
fulfillment vendor was informed in advance of new marketing efforts that were likely to increase 
bulb order volumes. Within normal volumes, customer orders were processed in a timely 
fashion. However, in late 2011, due to several factors, Niagara fell behind in bulb processing and 
ran out of CFLs due to supply issues from bulb manufacturers in China. As a result, no bulb 
orders were filled for several weeks. 
 
Unexpectedly high numbers of CFL requests were a precipitating factor. During the week of 
September 4, 2011 alone, over 80,000 customers requested more than 1 million bulbs. Continued 
high demand during subsequent weeks added another million bulbs. This surge in demand was 
spurred in part by a direct mail campaign that achieved surprisingly high response rates and the 
viral nature of the reaction by the customers. Niagara representatives claim that they were caught 
off guard because they were not notified by Duke Energy in advance about the new marketing 
effort. Without sufficient staff to process the orders, fulfillment and shipping delays ensued. 
Despite the delays, customer satisfaction did not seem to be impacted since customer 
expectations were set for a six week delivery schedule. 

                                                 
11 However, participant surveys indicate that customers were satisfied with the delivery time of the CFLs. 
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Customer and Order Tracking 
Niagara Conservation was also the vendor responsible for developing and maintaining the 
database for tracking and coordinating all CFL program activity, including: the number of bulbs 
requested by customer, specific Duke Energy CFL program generating each request, marketing 
vehicle generating the request, customer address, order method, dates of order and shipment, and 
shipping information concerning delivery, returns, and reasons for returns. The CFL tracker 
system is online accessible, making order information and program reports available on demand. 
 
The initial database developed in 2009-2010 was less ambitious than that described above, but as 
the program grew during 2010 Duke Energy program managers recognized the importance of 
collecting and managing additional fields of data. Moreover, as the program grew it also became 
apparent that a more robust computer system was needed to effectively handle the rapidly 
expanding numbers of customers being added to the database. Niagara was charged with 
providing the additional capabilities. After a planning phase, work on the enhanced database 
began in the spring of 2011 and was completed in September of 2011. While the new system has 
proven to be robust and effective, the timeline for its development was longer than desired. 
 
 
Results and Evaluation  
Overall, this program was highly successful in meeting its goals. A member of Duke Energy’s 
program management summarized it as “working wonderfully”. TecMarket Works agrees with 
this assessment. The IVR and online platforms have performed well and exceeded all goals for 
increasing CFL participation. Once established, these platforms have functioned very effectively 
at low/no cost. These platforms synchronize well with inventory management, and provide real-
time tracking information to the customer about his/her order, and to Duke Energy regarding 
program performance (i.e. order files and program reports can be accessed nightly). 
 
When the pilot first went viral, IVR was the primary mode of participation. As the OLS channel 
was established it drew the greatest number of participants. Nonetheless, IVR and web-based 
platforms, in conjunction with the other channels promoting them, have also attracted 
considerable participation. Together these efforts created a powerful demand for the Duke 
Energy CFLs. 
 
In summary, the program has been highly successful overall and while it did experience some 
growing pains due to its rapid expansion, it is now running well and not experiencing any 
problems. Some potential areas for further improvement/expansion have been identified. For 
instance, Duke Energy will explore additional creative marketing ideas, perhaps adding new 
channels such as newspaper inserts, billboard advertisements, and possibly increased radio 
advertising. However, given the expansive range of channels already utilized by the current 
campaign, the potential impact of such additions is unclear. 
 
Duke Energy also wants to grow the portfolio to include specialty bulbs in their promotional 
offer. They are currently developing a program that they intend to launch in late 2012 or early 
2013. That program will offer a discount toward the purchase of CFL specialty bulbs rather than 
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a free bulb incentive because of the higher cost of specialty CFLs. The exact discount will likely 
vary by type of specialty bulb, but those details are yet to be determined. 
 
Consumer education is another area for potentially enhancing CFL acceptance and adoption. 
This includes explaining the new labeling, i.e., helping consumers understand the transition from 
wattage to lumens.  Other education possibilities may include clarifying the savings benefits to 
the customers, as well as the overall environmental value of transitioning to CFLs. Education 
may also address common misconceptions about CFLs that deter adoption. Examples of 
common misconceptions include: no instant on, not meeting lifetime claims, not fitting some 
fixtures, stark color of the light, and safety issues such as risks of mercury contamination or fire. 
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Participant Surveys 
This survey focused on customers who, according to program tracking records, completed the 
short survey to receive free CFLs.  The survey was conducted with 215 participants online and 
with 149 participants via phone by TecMarket Works’ staff.  Of these 364 total surveys, 364 
were completed with some usable responses, but some questions do not have responses so the 
total number of respondents for a given question may be fewer than 364.    

Program Awareness 
All of the customers responding to the survey (n=364) recall receiving the direct mail CFLs 
provided by Duke Energy.  Of the 364 survey respondents, 188 were identified as living in low-
income households and 176 were identified as not living in low-income (labeled as standard 
herein) households. 
 
Participants were also asked to rate the influence, on a 1-to-10 scale, that various factors had on 
their decisions to obtain CFLs through the Duke Energy CFL program. According to those 
surveyed, the desire to “save on utility costs” was rated as a 9.3, making it the most influential 
factor in their decision to obtain CFLs via the program. “Desire to save energy” placed second 
with a mean influence score of 9.0. “Desire to be environmentally responsible” rounded out the 
top three most influential factors with a mean influence score of 8.5. The remainder of the scores 
for each factor is noted in Table 6. 
 
Table 6. Factors Influencing Program Participation 

 

Weighted Mean 
Influence Score 
Total Population  

N=362 
Your desire to save on utility costs 9.3 
Your desire to save energy  9.0 
Your desire to be environmentally responsible. 8.5 
Friends or family by word of mouth 5.8 
The brand of CFLs offered by the program  5.5 
Duke Energy advertising on TV, Radio, or newspaper 4.9 
Advertising on Duke Energy’s Web site  4.1 
Other non-Duke Energy advertising  3.6 
Friends or family by email 3.2 
Duke Energy advertising on social media sites such as 
Facebook 2.4 

Friends or family by social media such as Facebook  2.3 
Someone you don’t know personally or a group that 
you follow on Facebook or Twitter 2.0 

 
Figure 1 below compares influence ratings by income group. With an average score of 9.3, low 
income participants rated “Desire to save on utility costs” one tenth of a point higher than 
standard income participants did (9.2). Two tenths of a point difference was all that separated 
their ratings for “Desire to save energy,” which they scored 9.1 and 8.9 respectively. None of the 
factors showed a mean influence rating with more than two tenths of a point difference between 
income groups. These differences are not statically significant. 
 



TecMarket Works Findings 

September 28, 2012 19 Duke Energy 
 

 
Figure 1. Mean Influence Score of Factors Influencing Decision to Obtain CFLs through 
the Program 
 
Participants were asked to rate, on a 1-to-10 scale, the influence several categories of advertising 
on their awareness of the Duke Energy CFL direct mail program.  These categories included: 
 

• Duke Energy advertising on TV, radio or in a newspaper 
• Duke Energy Web Site advertising 
• Duke Energy social media advertising 
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• Friends and family by email 
• Friends and family by social media 
• A public person or group followed on Twitter or Facebook 

 
 

According to participants, and regardless of income level, Duke Energy’s print advertising was 
the most influential component that created awareness of the CFL program. Word of mouth from 
friends and family and the Duke Energy Web Site were also cited as having some influence on 
awareness.  The results are shown in Table 7. 

 
Table 7. Factors Influencing Awareness of CFL Direct Mail Program 

Category 

Low Income 
participants 

(N=178) 

Standard 
Participants 

(N=171) 

All survey 
respondents 

(N=349) 

N % N % N Weighted 
% 

Advertisement in my bill 47 26.4% 51 29.8% 98 28.3% 
Brochure in the mail 43 24.2% 47 27.5% 90 26.1% 
Friends/Family 35 19.7% 26 15.2% 61 17.1% 
Duke Energy Web Site 34 19.1% 23 13.5% 57 15.9% 
Paperless Billing Email 4 2.3% 8 4.7% 12 3.7% 
Other Email 4 2.3% 4 2.3% 8 2.3% 
Email from family/friend 3 1.7% 3 1.8% 6 1.8% 
Other: Unspecified 4 1.9% 2 1.2% 6 1.5% 
Television 3 1.7% 2 1.2% 5 1.4% 
Email from Duke Energy Employee 0 - 3 1.8% 3 1.0% 
Social Media 0 - 1 0.6% 1 0.3% 
Other Web Site 0 - 1 0.6% 1 0.3% 
Community Action or Local Assistance 
Agency 0 - 1 0.6% 1 0.3% 

 
 

Order Completion Success Rate 
TecMarket Works asked all participants (n=364) which of the following five statements best 
described the level of success they had in completing their CFL order: 
 

• Successful at placing order on first attempt 
• Had to make more than one attempt using the same method 
• Had to make more than one attempt using different methods 
• Don’t remember 
• Other  

 
Almost all participants (weighted mean of 98.2%) were successful at placing their order on the 
first attempt.  Those participants who indicated that they had made more than one attempt using 
different methods (n=5) were asked which methods they had used. All five respondents made 
one attempt via the toll-free number. Three participants made another attempt via mail-in cards, 
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one made another attempt via the Web, and one participant made an attempt through a Duke 
Energy employee. 
 
The participant who answered “other” to the order completion question attempted an order 
online but never received any CFLs from the direct mail program.  

Reasons for Participation 
Phone survey participants were asked an open-ended question to give all the reasons that made 
them decide to take advantage of the CFL offer from Duke Energy. Web survey participants 
were asked to either choose the reason or reasons for participation from a list, or to enter a reason 
that was not provided. 
 
All answers were codified into the following categories: 

• Needed light bulbs 
• To save energy 
• To save money 
• Because it was free 
• To try CFLs 
• It was environmentally correct 
• Convenience 
• CFL last longer than standard bulbs 
• Other 

 
The distribution of answers is shown in Table 8 in order of most to least frequently mentioned 
reasons.  The desire to save money and energy were by far the most cited reasons for 
participating in the CFL direct mail program. 
 
 
Table 8. Reasons for Participation in the CFL Direct Mail Program 

Category 

Low Income 
participants 

(N=188) 

Standard 
Participants 

(N=176) 

All survey 
respondents 

(N=364) 

N % N % N Weighted 
% 

To save energy 90 48.1% 96 54.5% 188 51.8% 
To save money 86 46.0% 88 50.0% 175 48.3% 
Because it was free 69 36.9% 71 40.3% 141 38.8% 
CFLs last longer 49 26.2% 47 26.7% 97 26.5% 
To try CFL 53 28.3% 44 25.0% 98 26.4% 
Convenience 41 21.9% 40 22.7% 82 22.4% 
It was environmentally correct 36 19.3% 43 24.4% 80 22.2% 
Needed light bulbs 25 13.4% 19 10.8% 44 11.9% 
Other 16 8.6% 24 13.6% 40 11.5% 

Note: Participants were allowed multiple responses 
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Participants Promoting the Program  
TecMarket Works surveyed 364 program participants to determine if they had told anyone about 
the CFL program and, if so, how many people they told and how they told them. As shown in 
Table 9, 85% reported telling others about the program. Not surprisingly, this percentage 
corresponded closely within the low income group (89%), as well as with the standard income 
group (82%).  
 
Table 9. Participants who Told Others About the Program 

Did you tell others about 
the CFL program? 

Total Population Low Income Standard 

N Weighted 
% N % N % 

Yes 308 85% 164 89% 144 82% 
No 56 15% 21 11% 31 18% 
Don't Know 0 0 0 0 0 0 

 
When asked with whom they had spoken, 65% of all respondents (235) indicated that they had 
spoken with one or more family members about the program. Family members were also the 
most frequently mentioned audience group among low income participants (70%) and standard 
income participants (60%). For all three of these income categories friends ranked as the second 
most common audience, while co-workers ranked third. However, participants in all three 
income categories told fewer than half as many co-workers about the program as they did family 
members or friends. Table 10 illustrates a comparison of these groups and their respective 
number of conversations. 
 
Table 10. Type and Number of People Told About the CFL Program 

Did you tell others about 
the CFL program? 

Low Income Standard Income Total Population 

# of 
Participants 

# of 
People 

Told 
# of 

Participants 
# of 

People 
Told 

# of 
Participants 

# of 
People 

Told 
Family 129 308 106 342 235 559 
Friends 107 340 106 251 213 862 
Co-Workers 45 109 61 169 106 278 
Neighbors 49 147 35 79 84 226 
Other 11 70 7 0 18 70 

Note: Survey participants were allowed multiple responses 
 
As seen in Table 11, among all income categories, word of mouth was the most prevalent means 
of communication with email coming in second and various forms of social media, such as 
Facebook, Twitter and website forums coming in a distant last.  
 
Table 11. Methods of Communication About the Program 

 Word of 
mouth Email Facebook Twitter Web site 

forum Other 

Total Population 297 37 7 1 3 3 
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Low Income 159 16 1 0 2 2 
Standard 138 21 6 1 1 1 

 

Perception of Reasons for the Program  
TecMarket Works asked participants to state the reason or reasons why they believe that Duke 
Energy is providing free CFLs to its customers. All answers given are summarized below.   
 
 
Table 12. Reasons Customers Believe Duke Energy Provides Free CFLs 

Reason 
Percent of 

Participants 
(N=175) 

Percent of Low-
Income Participants 

(N=184) 

All Surveyed 
Participants 

(n=364) 

 N % N % N Weighted 
% 

Duke Energy wants to save energy 
for environmental reasons  58 33.1% 59 32.1% 117 32.7% 

Duke Energy wants to save 
energy/reduce electrical demand 51 29.1% 57 31.0% 108 29.9% 

Duke Energy wants to save their 
customers money  40 22.9% 46 25.0% 86 23.8% 

Duke Energy wants to look good 21 12.0% 21 11.4% 42 11.7% 
To help customers use more or “get 
used to” CFLs 12 6.9% 7 3.8% 19 5.6% 

To raise awareness of energy 
efficiency  5 2.9% 5 2.7% 10 2.8% 

The government is forcing Duke 
Energy to do it  5 2.9% 4 2.2% 9 2.6% 

Duke Energy is trying to educate 
people 1 0.6% 5 2.7% 6 1.5% 

To avoid building new power plants  2 1.1% 2 1.1% 4 1.1% 
Kick-back from GE - - 2 1.1% 2 0.5% 
To make it easier to raise rates 1 0.6% - - 1 0.3% 

 

Prior CFL Use 
All survey respondents were asked how long they had been using CFLs before receiving CFLs 
from the Duke Energy direct mail program. Responses included: 
 

• Never purchased until now 
• 1 year or less 
• 1-2 years 
• 2-3 year 
• 3-4 years 
• 4 or more years 

 
As seen in Table 13 below, 22.5% of all direct mail CFL program participants in the Carolina 
system indicate that they have purchased CFLs in the past two years or less and 57.4% of all 
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participants indicate that this is their first purchase of CFLs.  A minority of participants, or just 
over 42% (42.6%) of all participants, say that they have ever purchased a CFL. This data 
suggests that CFL saturation was low within the direct mail CFL participant population prior to 
the use of the Duke Energy CFL program. It also indicates that the direct mail CFL program in 
the Carolina system is doing an excellent job of targeting participants with little or no prior CFL 
use. 
 
 
Table 13. Time Since First Purchase of CFLs 

 
Never 

purchased until 
now 

1 year or 
less 

1-2 
Years 

2-3 
Years 

3-4 
Years 

4 or more 
years 

Low Income Participants, 
n=187 58.3% 11.8% 9.6% 10.7% 1.6% 8.0% 

Standard Participants, 
n=176 56.8% 10.8% 12.5% 8.5% 5.1% 6.3% 

All Survey Respondents, 
Weighted Percent n=363 57.4% 11.2% 11.3% 9.4% 3.6% 7.0% 

 
 
Eligible Number of CFLs vs. Number CFLs Ordered 
Five of the surveyed low income participants (3.0%) and 4 of the surveyed standard participants 
(2.3%) reported that they did not order all of the CFLs that they were eligible to receive through 
the direct mail CFL program (weighted mean of 2.6%). Four respondents gave reasons why they 
did not order all the bulbs they were eligible to receive. Three respondents indicated that they did 
not need the full amount of CFLs at the time of ordering and one respondent indicated that he or 
she was disappointed that the CFLs offered were not manufactured in the United States (note: no 
CFLs of this type are manufactured in the United States).  
 

Program CFL Self-Reported Installation  
TecMarket Works asked all participant survey respondents how many CFLs were currently 
installed that had been obtained through the CFL Direct Mail program. Three-hundred fifty (350) 
of 364 participants reported that 2,671 program CFLs were currently installed for a weighted 
mean of 7.4 installed CFLs per all surveyed participants.  One-hundred seventy-seven (177) low 
income participants installed an average of 7.1 CFLs, and 173 standard participants installed an 
average of 7.6 CFLs. 
 
Program CFL Removal 
Of the 350 participants who had installed program CFLs, 71 respondents (weighted mean of 
19.9%12) indicated that they had subsequently removed at least one program CFL from a 
working socket. Sixty-one (61) respondents gave specific reasons for their removal of program 
CFLs:  56 respondents removed program CFLs that had burned out, 4 respondents removed 
program CFLs for aesthetic reasons, and 1 respondent removed a CFL that was too slow to start.  
 
CFL Order Tracking System 
                                                 
12 17.7% of Low Income; 21.6% of Standard. 



TecMarket Works Findings 

September 28, 2012 25 Duke Energy 
 

TecMarket Works asked all survey respondents that ordered their CFLs online if they were 
aware of the direct mail program’s online order tracking tool which allows participants the 
option to check their CFL order status. A weighted mean of 32.6% of these respondents 
indicated that they were aware of the order tracking tool. Six of the 33 low-income respondents 
(18%) that were aware of the tool used it to track their order. Seven of the 32 standard 
participants (29.9%) aware of the tracking tool used it.  The respondents who reported using the 
system were asked to rate their satisfaction with the system on a 1-to-10 point scale with 1 
indicating Very Unsatisfied and 10 indicating Very Satisfied. The mean weighted satisfaction 
rating for the online tracking tool is 9.2 and no respondents gave a satisfaction score of less than 
8. 
 
The online order tracking system has a low awareness rate and a very low participation rate. 
While the mean satisfaction rating for the tracking system is very high among users, the low 
participation rate of those ordering their bulbs online, even among those aware of the tool, 
indicates that a large majority of respondents do not currently find it to be a useful part of the 
CFL direct mail program in the Carolina system. 

Likelihood of Future CFL Behaviors 
TecMarket Works asked survey respondents to rate their likelihood, on a 1-to-10 scale, of 
continuing to use CFLs, of replacing any bulb with a CFL, and of telling friends or family about 
the CFL program. The results are stratified by income group and shown in Figure 2. 
  
Table 14. Mean Ratings of Likelihood of Three Behaviors Across All Participants 

 N Weighted Mean 
Rating 

Likelihood to continue to use CFLs 362 9.0 
Likelihood to replace bulb with CFL 363 8.9 
Likelihood to tell friends/family 364 8.9 
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Figure 2. Mean Ratings of Likelihood of Future Behaviors Regarding CFLs by 
Respondents 
 
Survey respondents were also asked to estimate the number of bulbs in their house that were not 
CFLs, and how many of those bulbs are used for more than two hours per day. The results are 
shown in Table 15.  
 
Table 15. Estimated Number of Sockets Available in Homes 

 

Low Income 
Participants 

(n=187) 

Standard 
Participants 

(n=177) 

All survey 
respondents, 

Weighted 
Value (n=364) 

Average number of bulbs in house not CFLs 9.43 11.1 10.39 
Average number used more than 2 hours 
per day 3.55 4.12 3.88 
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Future CFL Purchases 
TecMarket Works asked survey respondents to consider their future CFL purchases and identify 
how many CFLs they would expect to purchase in the next year if CFLs were offered at a certain 
price compared to a standard (incandescent) bulb. The prices offered were: 
 

• The same price as a standard bulb 
• $1 more than a standard bulb 
• $2 more than a standard bulb 
• $3 more than a standard bulb 

 
 
Table 16 shows the number of CFLs that survey respondents would purchase as the bulbs 
increase in price. As expected, the general trend is toward purchasing fewer CFLs as they 
become more expensive. Table 17 presents the data by percentage of surveyed participants 
indicating the number of CFLs they would purchase under various pricing scenarios.   
 
Table 16. Number of CFLs Purchased at Different Price Points by Income Group (n=347) 

Income Group Number of CFLs 
Standard 

Incandescent 
Price 

$1 More $2 More $3 More 

Low Income 

None 12 24 55 89 
1 to 3 16 28 49 42 
4 to 6 68 68 54 39 
7 to 9 27 22 10 2 
10 to 12 41 29 8 5 
13 or more 14 7 2 1 

Standard 

None 17 31 66 78 
1 to 3 18 28 30 47 
4 to 6 62 66 44 26 
7 to 9 22 22 15 10 
10 to 12 35 13 6 3 
13 or more 15 6 3 2 

Population Total 

None 29 55 121 167 
1 to 3 34 56 79 89 
4 to 6 130 134 98 65 
7 to 9 49 44 25 12 
10 to 12 76 42 14 8 
13 or more 29 13 5 3 

 
 
Table 17. Percent of Customers that would Purchase CFLs at Different Price Points by 
Income Group (n=347) 

Income Group Number of CFLs 
Standard 

Incandescent 
Price 

$1 More $2 More $3 More 
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Low Income 

None 6.7% 13.5% 30.9% 50.0% 
1 to 3 9.0% 15.7% 27.5% 23.6% 
4 to 6 38.2% 38.2% 30.3% 21.9% 
7 to 9 15.2% 12.4% 5.6% 1.1% 
10 to 12 23.0% 16.3% 4.5% 2.8% 
13 or more 7.9% 3.9% 1.1% 0.6% 

Standard 

None 10.1% 18.7% 40.2% 47.0% 
1 to 3 10.7% 16.9% 18.3% 28.3% 
4 to 6 36.7% 39.8% 26.8% 15.7% 
7 to 9 13.0% 13.3% 9.1% 6.0% 
10 to 12 20.7% 7.8% 3.7% 1.8% 
13 or more 8.9% 3.6% 1.8% 1.2% 

Population Total, 
Weighted Percent 

None 8.7% 16.5% 36.3% 48.3% 
1 to 3 9.9% 16.4% 22.2% 26.3% 
4 to 6 37.3% 39.1% 28.3% 18.3% 
7 to 9 13.9% 12.9% 7.7% 4.0% 
10 to 12 21.7% 11.4% 4.0% 2.2% 
13 or more 8.4% 3.7% 1.5% 0.9% 

 
 

Light Bulb Characteristics 
Surveyed participants were asked to rate the importance of specific bulb characteristics when 
making their bulb purchasing decisions. The results of these importance ratings are shown in 
Table 18. Responses were provided on a one to ten scale, where one is not at all important and 
ten is very important.  
 
Table 18. Importance of Bulb Characteristics When Purchasing Bulbs 

Bulb Characteristic N Low 
Income Standard 

Population, 
Weighted 
Average 

Cost savings on your utility bill 364 9.5 9.4 9.4 
Energy Savings 363 9.4 9.3 9.3 
Selection of wattage and light output levels available 364 9.0 8.9 8.9 
Availability of the bulb in stores you normally shop 360 8.6 8.7 8.7 
Purchase price of the bulb 361 8.8 8.6 8.7 
Availability of utility programs or services that offer 361 8.3 8.2 8.2 
Ease of bulb disposal 359 8.4 8.4 8.4 
Speed at which the bulb comes up to full lighting level 363 7.6 7.4 7.5 
Recommendations from the utility company 364 7.7 7.4 7.5 
Mercury content of the bulb 351 7.6 7.2 7.4 
Recommendations from family and friends 363 7.3 6.8 7.0 
Ability to dim the lighting level 362 6.2 6.4 6.3 
Attractiveness or appearance of the bulb 364 6.3 6.3 6.3 
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Interestingly, the “Selection of wattage and light output levels available” (8.9 average) and the 
“Availability of the bulb in stores you normally shop” (8.7 average) were rated higher than or 
just as high as the “Purchase price of the bulb” (8.7 average). The two highest rated factors were 
“Energy savings” (9.3 average) and “Cost savings on your utility bill” (9.4 average). Factors 
often perceived as barriers to CFL adoption, such as aesthetics (6.3 average), mercury content 
(7.4 average), and availability of dimmable bulbs (6.3 average), were among the lowest rated 
categories. A graphical representation in ascending order of importance can be seen in Figure 3. 
 

 
Figure 3. Importance of Bulb Characteristics by Income Group 
 
Figure 4 shows a graphical comparison of the importance of the various bulb characteristics for 
the participant and non-participant populations. Participants rated all but three of the 
characteristics higher in importance than their non-participant counterparts.  
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Figure 4. Importance of Bulb Characteristics, Participants vs. Non-Participants 
 

Participant Satisfaction 
Overall program and CFL satisfaction levels are very high, and overall Duke Energy satisfaction 
is high. 
 
Participants were asked to rate their satisfaction, on a 1-to-10 scale on a variety of program 
attributes: the ease of ordering their CFLs (weighted mean =9.5), the delivery time of the CFLs 
(weighted mean=9.3), the light quality of the CFLs obtained (weighted mean=8.6), the overall 
quality of the CFLs obtained through the CFL program (weighted mean =9.0), and the overall 
satisfaction with the CFL direct mail program (weighted mean=9.7). The satisfaction means, 
stratified by income type, are shown in Figure 5.  
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Participants who rated their satisfaction for any category at a seven or lower were also asked a 
follow-up question as to the reason for their satisfaction level. These reasons are listed following 
each distribution.  

 
Figure 5. Mean Satisfaction Ratings for CFL Direct Mail Program 
 
Reasons for ratings of seven or less for “Ease of Ordering”: 

• “The method to order the light bulbs was easy but I had to repeatedly dial the number 
because it was not working properly.” 

• “A score of 6 is not less than satisfied.” 
 
Reasons for ratings of seven or less for “Overall Bulb Quality”:  

• “Bulb not bright enough” (n=10) 
• “Bulb burned out too quickly” (n=4) 

 
Reasons for ratings of seven or less for “Quality of the CFLs”:  

• “Bulb too dim” (n=27) 
• “Takes too long to warm up” (n=5) 
• “Prefer the color of an incandescent bulb” (n=4) 
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Reasons for ratings of seven or less for “CFL Delivery Time”:  

• “Took too long” (n=5) 
• “Took several weeks” (n=3) 
• “I never received my bulbs” (n=2) 

 
Participants were also asked to rate, on a 1-to-10 scale, their satisfaction with Duke Energy 
overall (weighted mean=8.6). Mean ratings stratified by income type are show in  
Figure 6. 

 
Figure 6. Duke Energy Mean Satisfaction 
 
Reasons for ratings of seven or less for “Duke Energy Overall”:  

• “Duke Energy’s electricity rates are too high” (n=55) 
• “Need better tree trimming” (n=2) 
• “Outages take too long to address” (n=2) 
• “The billing system needs to be simplified for people with multiple properties” 
• “Online payment system needs to be more user friendly” 

 
Participants were asked what they liked most about the CFL program, and provided the 
following responses.  Participants overwhelmingly liked that the CFLs were free.   
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Low-Income Participants 

• They are free (n=51) 
• Opportunity to try CFLs for free (n=41) 
• Ease of ordering (n=35) 
• Convenience (n=29) 
• Quick delivery  (n=21) 
• Saving energy and money   (n=12) 
• Better for the environment (n=4) 
• Educational about CFLs  
• Duke's concern for customers 
• I like CFLs  
• CFLs are long-lasting 
• This survey 

 
Standard Participants 

• They are free (n=34) 
• Ease of ordering (n=32) 
• Convenience (n=25) 
• It was easy, free and convenient (n=25) 
• Opportunity to try CFLs for free (n=22) 
• Quick delivery  (n=11) 
• Saving energy and money (n=12) 
• Duke's concern for customers (n=6) 
• Better for the environment (n=2) 
• I like CFLs (n=1) 
• Educational about CFLs (n=1) 
• I like the quality of the CFLs (n=1) 
 
 

Participants were asked what they liked least about the CFL program, and provided the following 
responses.   
 
Low-Income Participants 

• Limited choice of bulb wattage and types (n=12) 
• I did not receive enough bulbs (n=9) 
• It took too long to receive the bulbs (n=8) 
• Bulbs burned out soon after installing (n=3) 
• All bulbs were the same wattage 
• Dimmable bulbs not offered 
• I didn't receive any instructions on how to safely dispose of CFLs 
• I do not like quality of the light 
• I don’t want to have CFLs delivered when I do not need them  
• LEDs not offered  
• Mailman left the box on the porch with no notice of delivery  
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• I prefer manufacturers’ coupons  
• There is a short window for ordering the CFLs 
• The rumors about them catching on fire quickly  

 
Standard Participants 

• Limited choice of bulb wattage and types (n=5) 
• The poor quality of the CFLs. (n=5) 
• It took too long to receive the bulbs (n=5) 
• The CFLs are too dim (n=4) 
• The program was not publicized well (n=3) 
• Bulbs burned out soon after installing (n=3) 
• I didn't receive any instructions on how to safely dispose of CFLs (n=2) 
• I did not receive enough bulbs (n=2) 
• Bulbs take too long to warm up 
• Fire risk of CFLs 
• I have not received the bulbs 
• Too much cardboard used in packing the bulbs 
• I had problems with my second order. I couldn't find anyone at Duke who would be able 

to track down the problem.  
• That there may be a catch down the road 
• The process of calling in for bulbs was automated and it rejected my order numerous 

times before it went through 
• Taking this survey 
• They mailed out a variety of sizes but I am unable to use half of them because the 

wattages are too high 
• To be perfectly honest, I would have liked it much better if you sent the old, traditional 

bulbs 
 

Participation and Interest in Other Duke Energy Programs 
TecMarket Works asked the CFL participants if they were participants of any of the following 
Duke Energy programs. 
 

• Online Services 
• Power Manager® 
• Home Energy House Call 
• Home Energy Comparison Report  
• Personalized Energy Report 
• Residential Smart $aver® 
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We also asked what their level of interest is in other Duke Energy programs (after providing a 
brief description of the program13) on a 1-to-10 scale with 1 indicating “not at all interested” and 
10 indicating “very interested”. 
 
The most commonly reported program they have participated in was “Online Services” which is 
a variation of the Personalized Energy Report in which customers can log into their Duke Energy 
accounts online and complete a survey about their home to receive recommendations for energy 
efficiency improvements that they can make.  However, it should be noted that many of these 
customers may not have been aware of the survey and the report (and free CFLs) that they would 
receive for completing the survey, and instead believed that having on online account with Duke 
Energy meant the same thing as completing the survey and being a participant in the program.  
 
With the similarity of the Personalized Energy Report and Online Services, we did not ask about 
their interest in Online Services.   
 
As presented in Table 19 below, participants of the CFL program typically are not participating 
in other Duke Energy programs, and have only a mild interest in them.   
 
Table 19.Participant and Interest in Other Duke Energy Programs 

Program 

Number 
Low-Income 
Participants 
Indicating 

Participation 

Number 
Standard 

Participants 
Indicating 

Participation 

Weighted 
Percent 

Indicating 
Participation 

(n=364) 

Weighted 
Mean Level 

of Interest in 
Program’s 
Offerings 

Online Services 38 39 21.3% N/A 
Power Manager 15 15 8.3% 4.7 
Home Energy House Call 6 15 6.2% 6.1 
Home Energy Comparison Report14 10 8 4.9% 5.8 
Personalized Energy Report 10 8 4.9% 5.7 
Residential Smart $aver 6 10 4.6% 6.4 

 
Redeemers were asked what other services Duke Energy could provide to help them improve 
their energy efficiency.  The verbatim responses are below.  Not all of the responses are about 
energy efficiency, but are included here for completeness.   
 
Low-Income Responses 

• Lower energy rates (n=5) 
• Rebates for energy efficient items (n=4) 
• Weatherization and insulation programs (n=4) 
• Assistance for low-income customers (n=3) 
• Solar panel program (n=3) 
• Education about saving energy (n=2) 
• Home energy inspection (n=2) 

                                                 
13 Please see questions 78a-78e in Appendix B: Participant Survey Instrument for the program descriptions provided 
to the customers. 
14 This program is now named “My Home Energy Report”.  
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• Newsletter (n=2) 
• Duke could put more information on its website (n=2) 
• Work with landlords (n=2) 
• A way to easily turn off energy "Vampires"  
• Assistance for the disabled 
• Discount program for purchase of programmable thermostats  
• Duke should have database of disabled and elderly customers for repair priority 
• Encourage motion-sensing switches  
• Financing for energy efficient projects  
• Information on new EE products  
• Infrared scans and air flow analysis  
• Keep the power on  
• Discount or free LEDs  
• Make paying by phone more accessible  
• Duke could provide more detailed information about heating and cooling systems, 

investment costs versus savings, etc.  
• More free CFLs  
• More tree trimming to prevent power outages 
• None; it is individuals' responsibility to change behavior if they want to conserve energy  
• Tell us when you are coming to check our meters if you even check them so we can place 

our pets inside. (I am extremely angry about losing my dog.) Replace my old meter with 
a new one, and place it outside my fence 

• Duke should use a Smart Grid and allow me to monitor my energy usage either online or 
with my smartphone  

• Duke should keep streetlights on 24 hours by the junkyard  
• Teach kids to conserve energy, via TV ads or classroom presentations 
• Tips for apartment dwellers  

 
Standard Participant Responses 

• Lower rates (n=11)  
• Solar panels (n=7)  
• Education about saving energy (n=3)  
• Tips for apartment dwellers (n=3)  
• Credit for lowering power usage (n=2)  
• Rebates for energy-efficient devices (n=2)  
• Weatherization and insulation programs (n=2)  
• Duke could offer a trade-in program. Customers would bring in incandescents to get 

CFLs. Offer a program for residential customers to encourage smoothed-out use of 
energy across 24-hour day, similar to programs available to businesses (incentives to run 
programmable dishwashers, washers at non-peak hours). Solar hot water heaters (as in 
Greece). More detailed information on appliances on cost per hour of use - real time 
energy use meters. 

• A way to easily turn of energy "Vampires" 
• Alternative energy sources  
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• Duke should have a better way to alert homeowners when the power is going to be off.  It 
needs to be easier to call Duke and get through to personnel, especially in winter.  

• Duke could call customers to discuss appliance usage, and heating and cooling usage. (I 
had a spike of usage and Duke called to ask questions about it.) 

• Duke could explain the cost and benefits over time of Energy Star Appliances, light 
bulbs, etc.  I would like to know at what point I make my money back for buying 
something more expensive.  

• Duke could offer deductions on bills. Bills are going up and people’s income is not. Duke 
is making a huge profit already.  

• Discount program for purchase of programmable thermostats  
• Discounts for preferred customers 
• Duke could distribute blankets and wraps for water heaters and pipes.  
• Duke could have an e-newsletter reminding customers of energy saving tips.  
• Duke could offer free insulation materials. 
• Duke could help with insulation analysis, expert advice, material savings similar to CFLs 

and help with costs of installation. This is last big area I can improve on. 
• Duke could hold meetings where people from the community could come and talk about 

how they save energy and compare their methods with others. 
• Duke could provide information about energy use, tips, suggestions, on the bill, not just 

with the bill. The information should be displayed in a spot on the bill where people 
would see it. Attachments included with bills are perceived as junk mail and are not read. 
They just get thrown out. 

• Discount or free LEDs 
• Assistance for seniors   
• Sign up for energy-efficiency tips mailings  
• Duke could offer a program in which customers trade old bulbs for CFLs 
• I'd like to know how an instant hot water heater compares to a standard one 
• Work with landlords 
• I would like to see comparable year-to-date energy usage statistics with my bill 
• Duke could offer public charging posts for golf carts and electric cars 

 
Interest in Specialty CFLs 
Surveyed participants were asked to list the number of bulbs currently installed in their homes 
that are specialty bulbs. As a follow-up to that question, they were asked how many of the 
specialty bulbs are CFLs. The results are summarized in Table 20.  There are a total of 4,279 
specialty bulbs of various types installed in the homes of surveyed participants. Of these, 2,234 
(52%) are located in standard households. The majority of specialty bulbs are non-CFLs, 3,482 
(18.6%) across the entire surveyed population. Of these 797 specialty CFLs, 437 (55%) are from 
the standard income group. 
 
Table 20. Currently Installed Specialty Bulbs and CFLs 

Bulb Type 
Low Income, 

n=181 Standard, n=175 Population Total 

Total CFL Total CFL Total CFL 
Dimmable 320 39 372 102 692 141 
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Outdoor flood 347 48 424 57 771 105 
Three-way 199 55 197 58 396 113 
Spotlight 152 34 234 36 386 70 
Recessed 323 61 313 51 636 112 
Candelabra 583 83 522 86 1105 169 
*Other 121 40 172 47 293 87 
TOTAL 2045 360 2234 437 4279 797 

 
 
When surveyed participants were asked to rate their interest in Duke Energy providing a direct 
mail specialty CFL program, their responses had a weighted average of 7.87 on a scale from one 
to ten, where one indicated no interest and ten indicated great interest. Low income and standard 
survey respondents were similarly interested in the proposition, as can be seen in Table 21. 
 
Table 21. Interest in Specialty CFL Program by Income Group (n=360) 

Low 
Income Standard 

Weighted 
Population 

Average 
7.9 7.8 7.87 

  
After providing a rating of their general interest in specialty CFL programs, respondents were 
asked to indicate their interest in receiving specific types of specialty bulbs if they were to be 
offered in the future. As a follow-up, if they were interested, they were asked to include an 
estimate of how many hours per day they would use the bulb. Their responses are summarized in 
Table 22. Of the surveyed participants, the highest level of interest was in dimmable CFLs, and 
surveyed participants indicated that these bulbs would be used just over 3 hours a day, on 
average.  The lowest level of interest was in spotlight CFLs, and they also would be used the 
least hours per day (3.01 hours, weighted mean).  
 
Table 22. Interest in Specific Specialty CFLs by Income Group (n=364) 

Bulb Type 

Low Income, n=188 Standard, n=176 Population Total 

Percent 
Interested 

Mean 
Hours 
of Use 

 

Percent 
Interested 

Mean 
Hours 
of Use 

 

Weighted 
Percent 

Interested 

Weighted 
Hours of 

Use 
 Dimmable 42.6% 3.42 83.5% 2.97 66.2% 3.16 

Outdoor 
flood 52.1% 2.56 60.8% 3.48 57.1% 3.09 
Three-way 68.1% 4.07 56.3% 3.95 61.3% 4.00 
Spotlight 24.5% 2.93 37.5% 3.06 32.0% 3.01 
Candelabra 38.8% 3.21 43.8% 3.23 41.7% 3.22 
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Non-Participant Surveys 
The Residential Smart $aver CFL program, as implemented in the Carolina System by Duke 
Energy, gives Duke Energy residential customers the ability to ‘opt-in’ and order CFLs by 
responding to a direct mail piece (campaign ID = 664), or by calling the IVR toll free number, or 
by logging into their account information in OLS (Online Services) (IVR and OLS, campaign ID 
= 701).  Customers are eligible for up to 15 CFLs (depending on past program participation). 
 
To assess barriers to, and interest in, program participation, TecMarket Works conducted phone 
surveys with a random sample of 67 non-participants, 33 low income and 34 standard customers, 
from the Carolina System between February 14th, and April 2nd, 2012.  
 
The non-participant survey was aimed at addressing the following key questions: 
 

• Are customers aware of the program, and if yes, how did they learn of the program? 
• What is their interest in participation and what are the reasons behind non-participation? 
• What are some ways the program could try to increase participation? 
• What is their current level of CFL usage? 
• What is their interest in Duke Energy providing additional programs? 
• What are the attitudes and actions surrounding energy use in this population? 
• What are the demographic and household characteristics of this population? How do 

these characteristics compare to the participant population? 

Program Awareness 
Only five (3%) of the survey respondents (three low income and two standard income) reported 
that they did not recall seeing information about the program. The vast majority, 62 (97%), 
remembered learning about the program through various sources, as summarized in Table 23.  
 
Table 23. Source of Program Information for Non-Participants (n=67) 

How did you learn of the free CFL 
program? 

Count – Low 
Income 

Count - 
Standard 

I got a brochure in the mail 22 10 
Advertisement in my bill 20 1 
From friend/family 15 3 
I visited Duke Energy’s website 1 0 
Email from family/friend 1 1 
Other 15 2 

   Note: Non-participants were allowed multiple responses 
 
The “other” responses are as follows:  

• I received a call from Duke (n=4) 
• I learned of it from TV ads 
• My daughter reads e-mail for me 
• I heard about it from a co-worker 
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• I heard about it on the news 
• I received a postcard in the mail 
• I read about it in the newspaper 
• I work for newspaper and have seen advertisements for it 
• From a Business Reply Card 
• I received something in the mail and I remember seeing on the table 

 

Reasons for Non-Participation 
Of the 67 non-participants surveyed, 15% (6 low income nonparticipants, 4 standard income 
participants) attempted to enroll in the free CFL program. As shown in Table 24, of those who 
attempted to enroll, one went to the Duke Energy website, three called the toll free number, four 
sent in the business reply card, and two received a phone call from a Duke Energy representative. 
When asked why they were unsuccessful they gave the following replies: 
 

• I mailed in the form and never heard back (n=4) 
• I didn't hear back (n=2) 
• I was ineligible, because I already had the full amount of bulbs 
• Automated phone error or difficulty 
• I tried 5 or 6 times, but received an automated error that the phone number was out of 

service 
• I ordered the bulbs, but did not receive them 

 
Table 24. Method of Enrollment Attempts Among Non-Participants 

 
Duke 

Energy 
Web Site 

Toll free 
number 

Customer 
service 
number 

Mail-in 
card Other 

Low Income 0 2 0 2 2 
Standard 1 1 0 2 0 

Total 
Population 1 3 0 4 2 

 
When asked why they decided not to participate in the program, respondents gave a variety of 
reasons. The most frequently cited reason for not participating came from the “Other” category 
(75%, weighted), which saw 25 low income and 51 standard non-participants giving their own 
individual reasons for not participating. Of those “Other” reasons, 30 (22%, weighted) of all 
responding non-participants indicated that they did not enroll because they did not find the 
program compelling enough to take action. Their responses are shown in Table 25 below.  
 
Table 25. Reasons for Not Enrolling in the Program by Income Group 

 
Low Income  

N=33 
Standard Income 

N=34 
Total Population  

N=67 

 

Number of 
Respondents % Number of 

Respondents % Number of 
Respondents 

Weighted 
% 

Too much hassle 0 0% 2 6% 2 3% 
Do not use CFLs 1 3% 1 3% 2 3% 
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Don’t like CFLs 1 3% 1 3% 2 3% 
Already have 
CFLs in all sockets 
that use them 

1 3% 1 3% 2 3% 

Did not 
understand 
program 

1 3% 0 0% 1 1% 

Other 25 76% 25 74% 51 75% 

Note: Non-participants were allowed multiple responses 
 
The “other” responses were as follows: 

• Forgot about it/Not important enough to act  (n=28) 
• I didn’t need any bulbs.  (n=6) 
• I was too late to enroll  (n=4) 
• Bulbs are not my responsibility  (n=3) 
• Lost the coupon  (n=2) 
• Nothing is free/Thought it was a gimmick  (n=2) 
• Safety concerns  (n=2) 
• Not sure  (n=2) 
• Tried to enroll and failed  (n=2) 
• No reason  (n=2) 
• I've been sick and in the hospital.  

 
As shown in Table 25, two (3%) respondents indicated that they did not enroll because they do 
not like the CFLs, and another two (3%) said they didn’t enroll because they don’t use CFLs. 
Their reasons for not liking or using CFLs were as follows: 
 

• Not bright enough (n=2) 
• Don’t like light quality (n=2) 
• Mercury disposal concerns  
• Not sure 

 

Program Promotion 
Non-participants were asked if they had told anyone about the program and, if so, how many 
people they told and how they told them. As shown in Table 26 below, 26 (40%, weighted) of 
surveyed non-participants reported telling others about the program, compared to 40 (60%, 
weighted) who did not speak about the program. The percentages seen in the total population 
corresponded closely with the low income group (37%) as well as with the standard income 
group (42%). 
  
Table 26. Non-Participants who Told Others About the Program by Income Group 

Did you tell others about 
the CFL program? 

Low Income 
n=31 

Standard 
n=31 

Total Population 
n=60  

N % N % N Weighted 
% 
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Yes 11 37% 15 42% 26 40% 
No 19 63% 21 58% 40 60% 
Don't Know 0 0% 0 0% 0 0% 

The 26 respondents that told other people discussed the program with 79 or more family, friends, 
co-workers, and neighbors. All indicated that they informed others via word of mouth. One 
person also showed someone their power bill, and another used email. A breakdown of these 
conversations by income group can be seen in Table 27. Nine respondents (six low income and 
three standard) reported that those they spoke with had signed up for the program.  

Table 27. Type and Number of People Told About the Program by Income Group 

Did you tell others about 
the CFL program? 

Low Income Standard Income Total Population 

*# of 
Participants 

# of 
People 

Told 
*# of 

Participants 
# of 

People 
Told 

*# of 
Participants 

# of 
People 

Told 
Family 5 10 10 23 15 33 
Friends 4 5 7 15 11 20 
Co-Workers 2 7 1 5 3 12 
Neighbors 3 1 1 8 4 9 
Other 0 5 3 0 3 5 
*Note: Non-participants were allowed multiple responses 

Program Influence 
Despite not participating in the program, nearly two thirds (63%, weighted) of non-participants 
surveyed indicated that learning of Duke Energy’s CFL program had increased their awareness 
about how to save energy by using CFLs. This increase in awareness was slightly less common 
among standard non-participants at 20 (58%), compared to low income non-participants at 22 
(69%). Table 28 displays the number responses by income group.  These results suggest that the 
program also had a transformative effect on non-participants, increasing the level of energy 
savings beyond what is documented in this evaluation.  
 
Table 28. Increase in Awareness of CFL Energy Savings Potential by Income Group 

Response 

Low Income  
n=32 

Standard Income 
n=34 

Total Population  
n=66 

Number of 
Respondents % 

Number of 
Respondents % 

Number of 
Respondents 

Weighted 
% 

Yes 22 69% 20 58% 42 63% 
No 7 22% 13 38% 20 31% 
Don’t Know/Not 
Sure 3 9% 1 3% 4 6% 

 
Duke Energy’s free CFL offer inspired 25 (38%, weighted) of the non-participants surveyed to 
purchase CFLs. The percentage of those reporting CFL purchases was equal among low income 
and standard respondents (38%). The 13 standard respondents said they had purchased a total 



TecMarket Works Findings 

September 28, 2012 43 Duke Energy 
 

125 CFLs, while the 12 low income respondents indicated that they had purchased 64 CFLs. 
Table 29 shows the number of responses by income group. 
 
Table 29. CFL Purchases Among Non-Participants 

 

Low Income  
n=32 

Standard Income 
n=34 

Total Population  
n=66 

Number of 
Respondents % 

Number of 
Respondents % 

Number of 
Respondents 

Weighted 
% 

Yes 12 38% 13 38% 25 38% 
No 17 52% 20 59% 37 56% 
Don’t Know/Not 
Sure 3 9% 1 3% 4 6% 

 
Survey respondents were asked to rate the program’s influence on their decision to purchase the 
CFLs on a ten point scale, where one means the Duke Energy CFL program was not at all 
influential on their decision to buy additional CFLs and a ten means that the program was very 
influential.  Twenty-four of the total population of 25 CFL purchasers gave a weighted mean 
influence rating of 7.4. The mean influence rating among standard income participants was 7.2, 
compared to 7.8 among low income participants.  
 
Non-participants were also asked to rate the influence of several factors on their decision to buy 
CFLs on the same ten point scale. The data, seen in Table 30, shows that the desire to save on 
utility costs (weighted mean 9.2) barely edged out the desire to be environmentally responsible 
(weighted mean 9.1) as the most influential factor on their CFL purchases. The brand of CFLs 
offered by the program followed in third place with a weighted mean score of 8.4. All other 
factors had mean influence scores of less than 8. 
 
Table 30. Factors Influencing CFL Purchasing Decisions 

 

Low Income 
(n=12) 

Standard 
(n=12) 

Total 
Population, 
Weighted 

Mean 
(n=24) 

Your desire to save on utility costs 9.7 8.9 9.2 
Your desire to be environmentally responsible. 9.7 8.7 9.1 
The brand of CFLs offered by the program  8.9 8.1 8.4 
Duke Energy advertising on TV, Radio, or 
newspaper 7.3 7.5 7.4 

Friends or family by email 7.2 5.5 6.2 
Other non-Duke Energy advertising  4.0 5.0 4.9 
Friends or family by word of mouth 3.5 3.0 3.2 
Advertising on Duke Energy’s Web site  1.0 3.2 2.3 
Friends or family by social media such as 
Facebook  1.0 2.4 1.8 

Someone you don’t know personally or a group 
that you follow on Facebook or Twitter 1.0 2.4 1.8 

Duke Energy advertising on social media sites 
such as Facebook 1.0 2.2 1.7 

Your desire to save energy  1.0 2.0 1.6 
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Figure 7 compares non-participant influence ratings by income group. Among standard non-
participants, the highest rated influence factor was the desire to be environmentally responsible 
with a rating of ten out of ten. Low income non-participants’ top rated factors were the desire to 
save on utility costs and the desire to be environmentally responsible, both of which received a 
mean influence score of 9.7. 
 

 
Figure 7. Factors Influencing CFL Purchasing Decisions by Income Group 
 
When asked to rate their satisfaction with the CFLs they purchased on a scale from one to ten, 
where one is very dissatisfied and ten is very satisfied, satisfaction levels averaged 8.4 
(weighted) for the total population of respondents. Low income CFL purchasers rated their 
satisfaction with an average score of 9.3, and standard income purchasers rated their satisfaction 
with an average score of 7.8. These ratings are displayed in Table 31.  
 
Table 31. Program Influence and CFL Satisfaction 

Population  Number of 
Respondents 

Mean Influence 
Score 

Weighted Mean 
Satisfaction 
with CFLs 
Purchased 

1.0 

1.0 

1.0 

1.0 

3.5 

1.0 

4.0 

7.2 

7.3 

8.9 

9.7 

9.7 

2.0 

2.2 

2.4 

2.4 

3.0 

3.1 

5.0 

5.6 

7.5 

8.1 

8.7 

8.9 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

Your desire to save energy

Duke Energy advertising on social media sites such as
Facebook

Friends or family by social media such as Facebook

Someone you don’t know or a group that you follow on 
Facebook or Twitter 

Friends or family by word of mouth

Advertising on Duke Energy’s Web site  

Other non-Duke Energy advertising

Friends or family by email

Duke Energy advertising on TV, Radio, or newspaper

The brand of CFLs offered by the program

Your desire to be environmentally responsible.

Your desire to save on utility costs

Factors influencing CFL purchasing decision 

Standard Income Low Income
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Low Income 7 7.3 9.3 
Standard 4 7.3 7.8 
Total Population 11 7.3 8.4 

 
Three respondents provided reasons for giving a rating of lower than 8. They are as follows: 

• The bulbs are not bright enough and cause major concerns if broken. 
• The bulbs changed my bill a bit. Also, it makes things look a little different - the colors 

are off. 
• My wife doesn't like that they seemed dimmer, nor the special wrapping for disposal. 

 
Eleven of 24 (weighted 46%) of CFL purchasers bought their CFLs at Wal-Mart. The remainder 
of the list in Table 32 represents other locations where the nonparticipants decided shop for 
CFLs. 
 
Table 32. Retail Store at Which CFLs Were Purchased 

Store 
Low 

Income 
N 

Low 
Income 
Percent 

Standard 
Income  

N 
Standard 
Percent 

Total 
Population 

N 

Total 
Population 
Weighted 
Percent 

Wal-Mart 7 58% 4 33% 11 44% 
Lowes 2 17% 4 33% 6 26% 
Home Depot 2 17% 2 17% 4 17% 
CVS pharmacy 0 0% 1 8% 1 5% 
Dollar General 0 0% 1 8% 1 5% 
Buy Low 0 0% 1 8% 1 5% 
Sam's Club 1 8% 0 0% 1 3% 
Home weatherization program 
(Piedmont Community Action) 1 8% 0 0% 1 3% 

My uncle received them through 
Duke's program. 1 8% 0 0% 1 3% 

Total 14  13  27  

Customer Satisfaction 
Finally, respondents were asked to rate their overall satisfaction with Duke Energy on a scale 
from one to ten, where one is very dissatisfied and ten is very satisfied. As seen in Table 33, the 
low income group indicated slightly higher satisfaction with Duke Energy. Overall satisfaction 
across all non-participants surveyed has a weighted average of 8.5 on a 10 point scale.  
 
Table 33. Overall Satisfaction with Duke Energy by Income Group (n=60) 

Low 
Income Standard 

Total Population 
Weighted 
Average 

8.7 8.4 8.5 
 
If a customer conveyed satisfaction commensurate with a rating of seven out of ten or less, they 
were prompted to provide feedback on potential means of improvement. Their responses are as 
follows: 
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• Lower the rates (n=3) 
• Keep operational costs down so they can pass savings along to customer (n=2) 
• Lower the power rates, especially for the elderly and people on fixed incomes or Social 

Security  
• Quicker response to power outages  
• The battle over increased rates got political and customer interest was not met  
• There is inconsistency with service restoration time, and costs are going up too much, but 

the bills are easy to understand  
• There is not much of a choice in companies  
• I would like to see a better breakdown of power usage on bills. Why are there such major 

fluctuations from month to month?  
 

Current CFL Use 
Survey respondents were asked to rate the likelihood that they would use a CFL when there is a 
need to change a bulb in their home on a scale from one to ten, where one is not at all likely and 
ten is very likely. The results are summarized in Table 34. The survey shows that the two 
populations are very close, but that standard customers consider themselves to be slightly more 
likely to replace a bulb with a CFL than standard customers.  
 
Table 34. Likelihood of Replacing Bulbs with CFLs by Income Group (n=66) 

Low 
Income Standard 

Total Population 
Weighted Average 

7.3 7.8 7.6 
  

The survey also asked respondents that currently have CFLs installed in their homes to specify 
how many are installed in each room. Out of all 67 non-participants surveyed, 50 (weighted 
75%) have at least one CFL currently installed in their home, and 17 (weighted 25%) have none. 
As seen in Table 35, standard customers are more likely than low income customers to have at 
least one CFL in their home.  
 
Table 35. Percentage of Households with at Least One CFL (n=67) 

Do you currently have 
any CFLs in your home? Low Income Standard 

Weighted 
Population 

Percent 
yes 23 (70%) 27 (79%)  (75%) 
no 10 (30%) 7 (21%)  (25%) 

 
A breakdown of CFL information by room type, wattage, and income is shown in Table 36. 
Across all 67 non-participants surveyed, there are a total of 601 CFLs currently installed 
throughout the various rooms in their homes, a weighted average of 9.36 bulbs per household. 
Standard households have a significantly greater number of CFLs than low income households, 
405 compared to 196, 67% of the total. Note that there are 33 low income households in the 
sample, and 34 standard households. This means that the average standard household has 11.91 
CFLs installed compared to the low income household, which has an average of 5.94 CFLs 
installed. This is approximately a 101% difference. 
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Table 36. Number of CFLs Per Room by Wattage and Income (n=60) 

Room Type 
Low Income Standard Population Total 

13W 20W ALL 13W 20W ALL 13W 20W ALL 
Living/family room 18 8 38 9 4 84 27 12 122 
Dining room 1 8 18 4 2 30 5 10 48 

Kitchen 16 4 37 10 1 56 26 5 93 

Master bedroom 17 10 40 17 2 56 34 12 96 

Other bedroom 10 2 25 5 1 53 15 3 78 

Hall 1 1 4 4 0 20 5 1 24 

Closet 0 0 0 0 0 7 0 0 7 

Basement 2 0 2 0 0 9 2 0 11 

Garage 0 0 0 0 1 2 0 1 2 

Bathroom 20 4 29 4 1 49 24 5 78 

Other 3 1 3 0 3 39 3 4 42 

TOTAL 88 38 196 53 15 405 141 53 601 
 
The “other” room types are as follows:  

• Porch (n=5) 
• Second bathroom (n=4) 
• Laundry room (n=3) 
• Extra bedroom (n=2) 
• Attic 
• Rec room 
• Computer room 
• Utility room 
• Outside 
• Den 

 

Current Non-CFL Use 
Survey respondents were asked to estimate the number of bulbs currently installed in their homes 
that are not CFLs. As a follow-up to that question, they were asked how many of the non-CFL 
bulbs are typically used for more than two hours per day. The results are summarized in Table 
37. Throughout the homes of the 62 non-participant survey respondents, there are a total of 933 
non-CFL bulbs installed, a weighted average of 15.0 bulbs per household. The two income 
groups have very similar numbers of non-CFLs. Low income households comprise the slight 
majority with 479 (51%) of these bulbs, an average of 15.5 bulbs per household. Standard 
households are close behind with 454 (49%) total bulbs and an average of 14.6 bulbs per 
household. 
 
The numbers of non-CFLs that typically operate for more than two hours per day are also very 
close across both populations with averages of 4.5 and 4.9 bulbs for low income and standard 
households respectively. 
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Table 37. Non-CFLs Installed and Used for More Than Two Hours per Day (n=62) 

Metric 

Low Income Standard Population Total 

Total Average Total Average Total Weighted 
Average 

Non-CFLs 479 15.5 454 14.6 933 15.0 
More than 2 hours/day 140 4.5 153 4.9 293 4.7 

 

Energy Efficiency Improvements 
Table 38 shows a breakdown of all of the energy efficiency improvements made by non-
participants since April of 2011. The first four measures: appliances, windows, heating systems, 
and cooling systems are the more expensive measures. It follows that the standard customers 
were much more likely to implement them, a total of 25 (63%) measure adoptions from this 
category compared to 13 (34%) from the low income customers. The less expensive measures 
were also favored by standard customers, who installed 37 (63%) compared to 22 (37%) installs 
by low income customers. There were 22 low income customers and 19 standard customers that 
reported making no additional energy efficiency improvements, for a total of 41 (weighted mean 
= 49%).  
 
Table 38. Number of Energy Efficiency Improvements by Income Group (n=64) 

Measure Low 
Income Standard Population 

Total 
High efficiency appliances 5 11 16 
Energy efficient windows 2 0 2 
High efficiency heating system 2 7 9 
High efficiency cooling system 4 7 11 
Wall or ceiling insulation 4 5 9 
Caulking 6 9 15 
Faucet aerators 2 4 6 
Outlet or switch gaskets 2 3 5 
Low flow showerhead 3 6 9 
Programmable thermostat 0 0 0 
Weather stripping 5 10 15 

 
In addition to the energy efficiency improvement data presented in Table 38, survey respondents 
were asked if they had changed any of their habits related to energy use. Out of all 64 non-
participants surveyed, 29 (weighted mean of 49%) indicated that their habits had changed. Of 
these 29 respondents, 18 (62%) were low income customers and 11 (38%) were standard 
customers, suggesting that low income customers are more likely to change their behavior as it 
relates to energy consumption. Respondents answering that they had changed their habits were 
asked to specify what about their behavior had changed. Their responses are summarized below: 
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• I turn lights off (n=15) 
• Teaching children and grandchildren to be energy efficient (n=3) 
• Turn off or unplug appliances (n=3) 
• Change HVAC filters (n=2) 
• Set the thermostat higher in the summer and lower in the winter (n=2) 
• Caulking, weather stripping and insulation  
• I do fewer loads of laundry  
• I have always tried to be energy efficient  
• I installed an energy efficient AC  
• I started burning wood in the winter for heat  
• I use fans instead of AC  
• Recycle  
• Window coverings to manage heat gain & loss 

 

Light Bulb Characteristics 
Surveyed non-participants were asked to rate the importance of specific bulb characteristics 
when making their bulb purchasing decisions. The results of these importance ratings are shown 
in Table 39. Responses were provided on a one to ten scale, where one is not at all important and 
ten is very important.  
 
Interestingly, the energy savings (9.1 weighted average) and the availability of CFL bulbs in 
stores that participants normally shop (9.0 weighted average) were rated marginally higher than 
the purchase price of the bulb (8.9 average). Cost savings on utility bills and the selection of 
wattage and light output levels available both scored a 8.9 weighted average as well.   Factors 
often perceived as barriers to CFL adoption, such as the ability to dim bulbs (5.0 weighted 
average), aesthetics (5.5 weighted average), and mercury content (5.5 weighted average), were 
rated by survey participants as the three lowest categories. A graphical representation in 
ascending order of importance can be seen in Figure 8.  
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Figure 8. Importance of Bulb Characteristics by Income Group 
 
Overall, this suggests that the most important factors for continued CFL adoption and installation 
by Duke Energy customers is continued utility savings from the bulbs, an affordable price point, 
and the availability of a good selection of wattage and light output levels of bulbs either directly 
from Duke Energy or in stores where people normally shop. 
 
Table 39. Importance of Bulb Characteristics When Purchasing Bulbs 

Bulb Characteristic N Low 
Income Standard 

Weighted 
Population 

Average 
Energy savings 62 9.4 8.8 9.1 
Cost savings on your utility bill 62 9.4 8.6 9.0 
Availability of the bulb in stores you normally shop 62 9.2 8.8 9.0 
Purchase price of the bulb 61 8.8 9.0 8.9 
Selection of wattage and light output levels available 62 8.8 9.0 8.9 
Ease of bulb disposal 62 7.2 8.2 7.8 
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Availability of utility programs or services that offer 61 7.8 7.4 7.6 
Recommendations from the utility company 62 7.5 6.4 6.9 
Speed at which the bulb comes up to full lighting level 61 6.5 6.8 6.7 
Recommendations from family and friends 62 6.5 6.3 6.4 
Mercury content of the bulb 50 5.6 5.5 5.5 
Attractiveness or appearance of the bulb 62 5.2 5.8 5.5 
Ability to dim the lighting level 61 4.1 5.7 5.0 

 

 
Figure 9. Importance of Bulb Characteristics by Income Group 
 

Specialty CFLs 
Survey respondents were asked to list the number of bulbs currently installed in their homes that 
are specialty bulbs. As a follow-up to that question, they were asked how many of the specialty 
bulbs are CFLs. The results are summarized in Table 40. There are a total of 586 specialty bulbs 
of various types installed in the homes of surveyed non-participants. Of these, 419 (72%) are 
located in standard households. The vast majority of specialty bulbs are non-CFLs, 90 (15%) 
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across the entire surveyed population. Of these 90 specialty CFLs, 80 (89%) are from the 
standard income group. 
 
Table 40. Currently Installed Specialty Bulbs and CFLs 

Bulb Type N 
Low Income Standard Population Total 

Total CFL Total CFL Total CFL 
Dimmable 61 11 3 88 15 99 18 
Outdoor flood 62 33 2 60 5 93 7 
Three-way 61 16 0 24 14 40 14 
Spotlight 61 3 0 16 7 19 7 
Recessed 62 13 0 76 14 89 14 
Candelabra 62 80 5 150 25 230 30 
*Other 25 11 0 5 0 16 0 
TOTAL  167 10 419 80 586 90 

 *No “other” bulb types were specified 
 
When survey participants were asked to rate their interest in Duke Energy providing a direct mail 
specialty CFL program, their responses had a weighted average of 7.1 on a scale from one to ten, 
where one indicated no interest and ten indicated great interest. Low income and standard survey 
respondents were similarly interested in the proposition, as can be seen in Table 41. 
 
Table 41. Interest in Specialty CFL Program by Income Group (n=61) 

Low 
Income Standard 

Weighted 
Population 

Average 

7.4 6.9 7.1 
  

After providing a rating of their general interest in specialty CFL programs, respondents were 
asked to indicate their interest in receiving specific types of specialty bulbs if they were to be 
offered in the future. As a follow-up, if they were interested, they were asked to include an 
estimate of how many hours per day they would use the bulb. Their responses are summarized in 
Table 42. There were a total of 139 interested responses from 48 different respondents across all 
of the specialty bulb types.  
 
Table 42. Interest in Specific Specialty CFLs by Income Group (n=62) 

Bulb Type 
Low Income Standard Population Total 

Interested Hours 
of Use 

 

Interested Hours 
of Use 

 

Interested Weighted 
Hours of 

 
 

Dimmable 15 3.54 16 5.50 31 4.66 
Outdoor 
flood 14 4.44 14 3.09 28 3.67 
Three-way 12 2.36 15 4.87 27 3.80 
Spotlight 4 3.67 7 3.57 11 3.61 
Recessed 4 4.67 11 4.45 15 4.54 
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Candelabra 10 3.44 15 3.50 25 3.47 
*Other 1 1.00 1 1.00 2 1.00 

 *No “other” bulb types were specified 
 

Future CFL Purchases 
Respondents were asked to consider their future CFL purchases and identify how many CFLs 
they would expect to purchase in the next year if CFLs were offered at a certain price compared 
to a standard (incandescent) bulb. The prices offered were: 
 

• The same price as a standard bulb 
• $1 more than a standard bulb 
• $2 more than a standard bulb 
• $3 more than a standard bulb 

 
Table 43 shows the number of CFLs that survey respondents would purchase as the bulbs 
increase in price. As expected, the general trend is toward purchasing fewer CFLs as they 
become more expensive. Overall, the number of people that would buy at least one CFL 
decreases from 51 (weighted 91%), at the standard incandescent price, to 22 (weighted 43%) at 
three dollars more.  
 
Table 43. Number of CFLs Purchased at Different Price Points by Income Group (n=60) 

Income Group Number of CFLs 
Standard 

Incandescent 
Price 

$1 More $2 More $3 More 

Low Income 

None 2 7 15 17 
1 to 3 4 5 4 7 
4 to 6 10 7 2 1 
7 to 9 2 1 1 0 
10 to 12 4 2 2 0 
13 or more 5 4 1 0 

Standard 

None 3 5 10 13 
1 to 3 1 3 1 3 
4 to 6 8 5 5 4 
7 to 9 5 4 4 2 
10 to 12 7 6 5 3 
13 or more 5 5 3 2 

Population Total 

None 5 12 25 30 
1 to 3 5 8 5 10 
4 to 6 18 12 7 5 
7 to 9 7 5 5 2 
10 to 12 11 8 7 3 
13 or more 10 9 4 2 
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Non-participants were also asked how many CFLs they would purchase if they were free, but 
required a mail-in rebate form or an online rebate form. Table 44 shows that, on average, a 
customer would use the rebate to purchase a weighted average of 8.9 bulbs. Standard customers 
reported that they would use the service for a much larger quantity of bulbs than did the low 
income customers. 
 
Table 44. Number of Rebated Bulbs by Income Group (n=60) 

Low 
Income Standard 

Weighted 
Population 

Average 
5.5 11.4 8.9 

  

Non-CFL Program Interest 
Before being asked about their interest in participating in other Duke Energy programs, survey 
respondents were asked if they were currently participating in any. Survey responses are 
summarized in Table 45. Seven of the non-participants surveyed indicated that they are current 
participants in other Duke Energy Programs. (Of these, three were low income.) 
 
Table 45. Current Participation in Duke Energy Programs (n=7) 

Program Name 
Low 

Income Standard Current 
Participants  

Power Manager 0 2 2 
Residential Smart $aver 1 0 1 
Home Energy House Call 0 0 0 
Home Energy Comparison Report 0 0 0 
Personalized Energy Report 1 0 1 
Online Services 1 2 3 

 
Respondents were then asked to rate their interest in Duke Energy providing these programs. 
Interest ratings were provided on a scale from one to ten, where one is not at all interested and 
ten is very interested. Average responses by income group are shown in Table 46.  
 
Table 46. Interest in Participating in Duke Energy Programs by Income Group 

Program Name Low Income Standard 
Weighted 

Population 
Average 

Power Manager (n=58) 3.6 5.1 4.5 
Residential Smart $aver (n=60) 5.6 6.1 5.9 
Home Energy House Call (n=60) 6.5 6.1 6.3 
Home Energy Comparison Report (n=59) 4.4 5.6 5.1 
Personalized Energy Report (n=59) 6.4 6.9 6.7 

 
Among the non-participants surveyed, there is not an overwhelming interest in any one particular 
program. The Home Energy House Call and Personalized Energy Report programs each received 
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a weighted average interest rating greater than six, 6.3 and 6.7 respectively. The Residential 
Smart $aver program was close, with a 5.9 weighted average. The other two programs garnered 
less interest. A graphical comparison of the low income and standard groups can be seen in 
Figure 10. Standard respondents expressed more interest, on average, than did the low income 
group in all programs except the Home Energy House Call, where their interest trailed only 
marginally. 
 

 
Figure 10. Program Interest by Income Group 
 
Non-Participant Characterization 
Respondents were asked how often they use the Duke Energy website. As Table 47 shows, the 
website is seldom used. Across all 60 non-participant respondents to this question, 48 (weighted 
78%) reported that they never use the website. Only 3 people (weighted 6%) out of the total 
population reported that they use the website often. 
 
Table 47. Frequency of Website Use (n=60) 

How often do you 
use the website? Low Income Standard 
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Often 0 (0%) 3 (10%) 6% 
Sometimes 2 (6%) 7 (24%) 16% 
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Never 29 (94%) 19 (66%) 78% 
 

Survey respondents were then asked a series of questions about their recent appliance purchases, 
if any, their typical appliance purchasing practices, and their knowledge of the ENERGY STAR 
label. Of the 60 total non-participants surveyed, 21 (weighted 32%) had added a major electrical 
appliance to their home in the past year. Of these 10 were low income and 11 were standard 
income. 
 
Table 48 shows the results of the three ENERGY STAR questions. A majority of surveyed non-
participants, 45 (weighted 76%) overall, are aware of the ENERGY STAR label, and 40 
(weighted 89%) of these respondents reported that they typically look for the ENERGY STAR 
label when purchasing an appliance. Just under half of these respondents, 18 (weighted 43%), 
say that they always buy ENERGY STAR appliances. The low income and standard groups were 
nearly identical in terms of awareness and looking for the ENERGY STAR label, with standard 
respondents being slightly more likely to actually buy ENERGY STAR appliances. 
 
Table 48. ENERGY STAR Awareness and Purchasing Practices 

ENERGY STAR Question Low 
Income Standard 

Weighted 
Population 

Percent 

Aware of ENERGY STAR label (n=60) 22 (71%) 23 (79%) 76% 
Look for ENERGY STAR label (n=45) 20 (91%) 20 (87%) 89% 

Buy ENERGY STAR appliances (n=40) 
Always 7 (35%) 11 (55%) 46% 
Sometimes 13 (65%) 9 (45%) 54% 
Never 0 (0%) 0 (0%) 0% 

 
The next non-participant characterization question asked respondents why they believe that Duke 
Energy is offering free CFLs to their customers. Their responses are summarized in Table 49, 
which shows that “other” was by far the most common response, with 35 (weighted 55%) 
respondents preferring to offer their own reason.  The three most common of the provided 
multiple choice responses were: environmental issues, 21 (weighted 34%); saving customers 
money, 12 (weighted 20%); and saving energy for economic reasons, 10 (weighted 17%). These 
responses were collected with much higher frequency than the remaining two closed responses. 
 
Table 49. Reasons Non-Participants Believe Duke Energy Distributes Free CFLs (n=60) 
Why do you believe that Duke 
Energy is providing free CFLs 

to their customers? 

Low 
Income 

N 

Low 
Income  

% 
Standard  

N 
Standard 

% 
Total  

N 
Total 

Weighted 
% 

Duke Energy wants to save their 
customers money 6 19% 6 21% 12 20% 

Duke Energy wants to save 
energy for environmental 
reasons 

11 35% 10 34% 21 34% 

Duke Energy wants to save 
energy for economic reasons 6 19% 4 14% 10 16% 

Duke Energy wants to look good 
(Public Relations) 2 6% 1 3% 3 4% 
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The government is forcing Duke 
Energy to do it 1 3% 2 7% 3 5% 

Other 17 55% 16 55% 35 55% 
*Note: Non-participants were allowed multiple responses 
 
 
The “other” responses were as follows: 

• Because the bulbs use less power (n=6) 
• To help out the community (n=5) 
• To promote the switch from incandescents to CFLs (n=5) 
• Duke Energy wants to make money (n=4) 
• To create goodwill towards Duke (n=2) 
• CFLs last longer than incandescents  
• Duke is trying to get the government off of its back  
• To keep customer base  
• To raise environmental & energy awareness 

 
A group of 67 non-participants were invited to complete this survey online in October - 
November of last year. They were asked if they recalled getting an email or a letter from Duke 
Energy to that effect. Of the 33 people responding to this question, only six (18%) recalled the 
email or letter inviting them to take the survey. None of them attempted to take the survey. Their 
reasons for not doing so are as follows: 
 

• Didn’t have the time (n=2) 
• Didn't have computer access (n=2) 
• I hate the bulbs and probably tore up the survey  
• I didn't respond out of habit 
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Net to Gross Analysis 
 
Freeridership 
TecMarket Works utilized a multiple question approach from the participant survey to estimate 
freeridership. The instrument was established to use a primary “gateway” question to assess 
freeridership and adjusted it based on the responses to questions about how many CFLs were in 
the homes prior to the program, and how many CFLs they would have purchased if the program 
had not provided them15.  
  
The gateway question asked survey respondents what their behavior would have been if the CFL 
direct shipment program had not been available. The four available responses were:  
 

a.) bought the same number of CFLs at the same time  
b.) bought fewer CFLs at the same time 
c.) bought the CFLs at a later time 
d.) not bought any CFLs  

 
The breakdown of responses to the gateway question can be seen in Table 51. Participants who 
indicated that they would have bought the same number of CFLs at the same time were assigned 
100% freeridership. Participants answering that they would not have purchased any CFLs were 
assigned 0% freeridership.  
 
Freeridership for participants who indicated that they would have bought CFLs at a later time 
was determined by how many they said would have purchased in the absence of the program. All 
respondents were also asked to report the number of CFLs installed in their home prior to their 
participation in the direct mail CFL program. Each response to this question was converted to a 
freerider percentage as presented in Table 50. Quantities of pre-existing CFLs range from zero to 
30.  
 
The equivalent freerider CFLs (the number of CFLs that count toward freeridership) in the case 
of Table 50 where a customer has indicated they would have purchased CFLs at a later time, is 
the product of the freerider percentage for that participant and the number of CFLs received 
(from Table 50: A*B=C). The 361 participants who answered the questions received a total of 
3,950 CFLs from the program. Participants’ freeridership contribution is the quotient of the 
equivalent freerider CFLs and the total number of bulbs distributed to all participants who 
answered the net-to-gross question battery and the allocation based on their responses (from  
Table 51: C/3,950=D).  
 
 

                                                 
15 Using participant surveys to assess freeridership is a current and accepted practice in the industry.  Please see the 
Basic Approach method in the section titled “Participant Net Impact Protocol” in the California Energy Efficiency 
Evaluation Protocols, April 2006.  TecMarket Works, et al.   
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Table 50. Freeridership for Surveyed Standard Participants Purchasing CFLs at a Later 
Time 

Pre-existing 
CFLs 

Freerider 
Percentage 

(A) 
Number of 

respondents 
Number of CFLs 

received 
(B) 

Number of 
Freerider CFLs 

(C) 
0 0 25 327 0 
1 0 2 27 0 
2 0 9 108 0 
3 0 2 21 0 
4 0.25 5 69 17.25 
5 0.25 0 0 0 
6 0.25 3 45 11.25 
7 0.5 0 0 0 
8 0.5 1 15 7.5 
9 0.5 1 6 3 
10 0.75 1 15 11.25 
11 0.75 0 0 0 
12 0.75 0 0 0 
13 or more 1 5 54 54 
TOTAL 

 
54 687 104.25 

 
Table 51. Program Freeridership for Standard Participants 

Gateway Question Response Number of 
Respondents 

Equivalent 
Freerider CFLs 

(C) 

Freeridership 
Contribution 

(D) 
Same # of CFLs at same time 
(100% freerider) 6 51 2.68% 

CFLS at later time (symmetrical 
allocation approach  44 335 17.62%  

Fewer CFLs at same time 
(symmetrical allocation approach  54 104.25 5.48%  

No CFLs (0% freeriders) 71 0 0.00% 
TOTAL 175 490.25 25.79% 

 
For those who said they would have purchased fewer bulbs at the same time, an allocation 
approach that assigns freeridership contribution as the percentage of the number of CFLs that a 
respondent said they would have purchased compared to the number of CFLs that they received 
via the program was used. The rest of the bulbs they received above the number that they had 
indicated they would have purchased are counted as non-freerider bulbs.   
 
The freerider analysis approach for low income participants is not based on survey responses but 
instead is based on standard practice in the evaluation field to assume low income customers will 
not spend a significant amount of their limited resources on $3.00 light bulbs with or without the 
influence of the program. Based on this past practice, freeridership for low income participants is 
assumed to be zero. In the Carolinas, approximately 42.3% of residents fall into the low income 
category, set at 200% of the Federal Poverty Level. Total program freeridership is weighted 
accordingly and thus established at 14.88%. 
 
0.423 * Low Income FR + 0.577 * Standard FR = 0.423 * 0% + 0.577 * 25.79% = 14.88% 
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Validity and Reliability of the Freerider Estimation Approach 
The field of freeridership assessment as specified in the California Evaluation Protocols basic 
estimation approach requires the construction of questions that allow the evaluation contractor to 
estimate the level of freeridership.  The basic approach used in this evaluation is based on the 
results of a set of freerider questions incorporated into participant survey instruments. The 
approach used in this assessment examines the various ways in which the program impacts the 
customer’s acquisition and use of CFLs in their home, and allocates a freeridership factor for 
each of the types of responses contained in the survey questions.  The allocation approach 
assigns high freeridership values to participants who would have acquired CFLs on their own 
and that factor is influenced by their past purchase behavior and their stated intent.  Within the 
basic approach, the use of a structured freeridership assessment that partitions non-low-income 
responses into different categories and assigns a freerider value to each participant represents a 
best practice self-response approach.  The scoring approach is proportional to the degree to 
which the standard income participant would have acquired and used CFLs on their own.  
 
Spillover 
TecMarket Works utilized three questions to calculate the amount of spillover. 
 
Surveyed participants were asked how many CFLs, if any, they had purchased since receiving 
the free CFLs from the direct mail program. Participants who indicated they had purchased CFLs 
were asked how many of them they had installed. Participants were also asked to rate the 
influence of the program on their decision to purchase CFLs using a 1-to-10 scale, with one 
signifying no program influence and ten meaning that the program was very influential. Each 
customer’s influence rating was converted to an influence factor for the purposes of calculating 
spillover. The conversion method, along with a breakdown of customer ratings, can be seen in 
Table 52. 
 
Participants that were assigned 100% freeridership were automatically assigned zero percent 
spillover. The remaining participants’ spillover was determined as the product of their influence 
factor and the number of CFLs purchased since their participation in the program. Standard 
survey respondents with less than 100% freeridership purchased and installed a total of 271.5 
CFLs after participating in the CFL direct mail program. The number of CFLs that count toward 
spillover is the product of the influence factor and the number of CFLs purchased and installed 
since participating (from Table 52: A*B=C). The 175 standard participants who answered the 
questions received a total of 1,901 CFLs from the program. The spillover contribution is the 
quotient of the equivalent spillover CFLs and the total number of bulbs distributed to all 
participants who answered the net-to-gross question battery (from Table 52: C/1,901=D).  
 
Spillover for low income participants is assumed to be zero. In the Carolinas, approximately 
42.3% of residents fall into the low income category, set at 200% of the Federal Poverty Level. 
Total program spillover is weighted accordingly and thus established at 7.01%. 
 
0.423 * Low Income SO + 0.577 * Standard SO = 0.423 * 0% + 0.577 * 12.15% = 7.01% 
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Table 52. Program Spillover for Standard Participants 

Influence 
Rating 

Influence 
Factor 

(A) 
Number of 

respondents 
CFLs Purchased 

Since Participating 
(B) 

Equivalent 
Spillover 

CFLs 
(C) 

Spillover 
Contribution 

(D) 

1 0.0 1 1 0 0.00% 
2 0.1 2 8 0.8 0.04% 
3 0.2 1 2 0.4 0.02% 
4 0.3 1 5 1.5 0.08% 
5 0.4 3 7 2.8 0.15% 
6 0.6 3 19 11.4 0.60% 
7 0.7 3 10 7 0.37% 
8 0.8 8 59 47.2 2.48% 
9 0.9 3 6 5.4 0.28% 
10 1.0 29 154.5 154.5 8.13% 
TOTAL 

 
54 271.5 231 12.15% 

 
 
The net to gross ratio is calculated as follows: 
 
NTGR = (1-freeridership)*(1+spillover) 
 = (1 - 0.1488) * (1 + 0. 0701) 
 = 0. 9109 
 
 
Total Discounting to be Applied  = 1 - NTGR 
          = 1- 0. 9109 
          = 0. 0891 
          = 8.91%
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Impact Analysis 
Table 53 shows the savings per bulb distributed adjusted downward for the ISR of 80.0% and 
incorporating the self-reporting bias and daylength adjustments applied to the hours of use as 
well as the freeridership and spillover percentages computed from participants’ survey responses. 
A mixture of 13-watt and 20-watt CFLs were distributed.  Approximately 52% of the distributed 
bulbs were 13-watt and 48% were 20-watt.16 Estimated energy savings were calculated using the 
weighted average CFL wattage, 16.35. The average wattage of a replaced bulb was 64.5 watts. 
 
Table 53. Adjusted Impact: kWh and Coincident kW per Bulb Distributed 

Metric Low Income Standard 
*Weighted 

Overall 
Results 

Population Weight 42.3% 57.7% 
 Number of Bulbs 529 502 1,031 

In Service Rate 80.1 79.9 80.0% 
Gross kW per bulb 0.0055 0.0056 0.0056 
Gross kWh per bulb 35.4 32.3 33.6 
Freeridership rate 0% 25.79% 14.88% 
Spillover rate 0% 12.15% 7.01% 
Total Discounting to be applied to Gross 
values17 

0% 16.77% 
8.91% 

Net kW per bulb 0.0055 0.0047 0.0051 
Net kWh per bulb 35.4 26.9 30.6 
Measure Life18 5 years 5 years 5 years 
Effective useful life net kWh per bulb 177.0 134.5 153 

*The in service rate, gross savings, freeridership, and spillover were calculated using a weighted average of the low 
income and standard populations with the weights in the Population Weight row. The total discount to be applied to 
gross values, as well as net savings, is not the result of a weighted average calculation. The total discount was 
determined from the weighted overall freeridership and spillover values: 1-[(1-14.88%)*(1+7.01%)] = 8.91%. See 
total discounting equation beneath Table 52 on page 61 of this report for full calculation details. Net kW and kWh 
savings was then calculated using this newly obtained discount factor. Finally, the effective useful life net kWh per 
bulb is the product of the net kWh per bulb and the measure life. 

Survey Data 
Participants were asked how many CFLs ordered through Duke Energy’s CFL direct mail 
program were currently installed in light fixtures. Additional, more specific information was 
collected for a maximum of three bulbs, including the location of the CFL, the type and wattage 
of the bulb that it replaced, and the average hours per day that it is in use. The compilation of this 
data is presented in Table 54 in its unadjusted form, that is before the self-reporting bias and 
daylength adjustments are applied to the hours of use. The adjusted values appear in Table 56. 
Figure 11 graphically shows the prevalence of CFL installations by income group in each room 
type in ascending order. The graph shows that low income participants tend to place CFLs into 

                                                 
16 The participation database contains distribution information indicating the number of CFLs a participant received.  
If a customer received a 3-pack or 15-pack of CFLs, they received 2 or 8 13-watt CFLs, respectively. Participants 
receiving 6-, 8-, or 12-packs of CFLs received an equal number of 13-watt and 20-watt bulbs.   
17  NTGR= .9109.  See total discounting equation beneath Table 52 on page 61 of this report for full calculation 
details 
18 Consistent with prior evaluations of CFL programs for Duke Energy, a measure life of five years was used for 
installed CFLs. No derate was performed for post-EISA years.      
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higher use sockets more frequently than standard participants, resulting in higher average daily 
hours of use for low income participants. 
 
Table 54. Unadjusted CFL Survey Data 

Room Type 
Number of 

Installations 
Average 

Wattage of 
Bulb Removed 

Average Daily 
Hours of Use (Old) 

Average Daily 
Hours of Use 

(New) 
LI S LI S LI S LI S 

Basement 1 5 60.00 81.25 7.50 1.00 7.50 1.30 
Other bedroom 44 36 63.20 65.04 4.98 3.06 5.07 3.14 
Dining room 35 34 59.61 62.10 3.46 3.21 3.53 3.34 
Garage 3 10 46.67 75.00 1.00 6.50 1.00 2.40 
Hall 21 23 60.95 66.59 3.76 2.35 3.90 2.35 
Kitchen 89 62 64.29 63.67 5.87 5.73 6.19 5.53 
Living/family room 146 141 63.72 67.83 5.45 5.03 5.54 5.19 
Master bedroom 113 98 63.60 64.13 3.48 3.48 3.68 3.64 
Bathroom 39 44 69.64 59.02 4.61 3.21 4.61 3.40 
Closet 8 9 65.00 69.44 1.38 1.28 1.38 1.17 
Other 30 40 68.33 62.57 6.71 6.01 7.57 6.29 

AVERAGE/TOTAL 529 502 63.98 65.06 4.79 4.27 4.98 4.29 
 
 
 

 
Figure 11. Percent of CFL Installations by Room Type 
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In Service Rate (ISR) Calculation 
The data in the column headed “Number of Installations” of Table 54 and Table 56 represents 
the number of installations for which detailed information was collected, not the total number of 
installations. A total of 3,953 CFLs were distributed to survey participants. Respondents reported 
that 2,656 of them are currently installed in light fixtures, a first year ISR of 67.2%. The ISR is 
calculated to be 80.0% using the following formula: 
 

ISR = first year ISR + (43% * remainder) = 67.2% + (43% * 29.8%) = 80.0% 
 
The remainder is the percentage of bulbs that are not installed in the first year (100% - 67.2% = 
32.8%) less 3% for the 97% lifetime ISR19. In this case, the remainder is 29.8%. The 43% 
represents the percentage of the remainder that will replace an incandescent bulb rather than a 
CFL20. 

Self-Reporting Bias 
Previous studies that have included both customer surveys and lighting loggers have shown that, 
comparing customers’ self-reported hours of operation to the actual hours of operation, 
customers responding to the survey overestimated their lighting usage by about 40%21. As this 
study did not employ lighting loggers, there is no data with which to make a comparison for this 
program specifically. Consequently, the self-reported hours of use obtained from the survey were 
reduced by the 40% established in the Ohio Residential Smart $aver CFL Program report dated 
June 29, 2010. 

Daylength Adjustment 
The frequency and length of time a customer uses their CFL is affected by daylength. As days 
become longer and shorter throughout the year, the length of time a bulb needs to be used 
increases and decreases in rooms where natural lighting is used to offset CFL use. Depending on 
which time of the year lighting usage is measured, the amount of use recorded by the lighting 
loggers may over- or under-predict a customer’s overall usage for the year. The amount of 
daylight during any given season is a factor of the position of the sun which determines the 
sunrise and sunset time and the number of hours of daylight. The increase and decrease in hours 
of daylight experienced throughout the year can be expressed as a sine function, and the average 
over- or under-prediction in hours of use as a result of increased or decreased daylight can be 
calculated using the following equation22: 
 

Equation 1: Hours/day = hours/day average + Max deviation * sin(θd) 
 
This approach was used by the Cadmus Group to analyze seasonal light logger data in a large 
residential CFL study in California. To calculate the impact of daylight on daily use, a regression 

                                                 
19 As established in the Nexus Market Research, RLW Analytics, and GDS Associates study, dated January 20, 
2009: “New England Residential Lighting Markdown Impact Evaluation”. 
20 As established in the Nexus Market Research, RLW Analytics, dated October 2004: “Impact Evaluation of the 
Massachusetts, Rhode Island, and Vermont 2003 Residential Lighting Programs”, table 6-4 where 24 out of 56 
respondents indicated that they did not purchase the CFLs as spares. 
21 TecMarket Works and Building Metrics. “Ohio Residential Smart Saver CFL Program”. June 29th, 2010. Pg. 35. 
22 The Cadmus Group. “Upstream Lighting Program Evaluation Report. Prepared for CPUC”. November 16th, 2009. 
Pg. 16. 
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analysis was used to estimate the average hours per day and maximum deviation variables in 
Equation 1 from observed light logger data. The right side of the function represents a 
progression through the year where the right hand term goes to zero on the spring and fall 
equinox, and is a maximum value at the winter solstice and a minimum value at the summer 
solstice. 
 

Equation 2: θd = 2π * (284 + n) / 365 
Where n = Julian date (1 = Jan 1; 365 = Dec 31) 

 
The Cadmus regression model predicted the annual average hours of use and the maximum 
deviation. The ratio of the maximum deviation to the annual average represents the maximum 
percent difference in the daily hours of use relative to the annual average. Equation 2 above can 
be used to predict the percent over- or under-estimation of lighting hours on any particular day of 
the year. This is the daylength adjustment factor. The predicted maximum deviation from the 
annual average hours of use from the Cadmus study is on the order of ±16%. 
 
To calculate the daylength adjustment factor for this study, Equation 2 was evaluated at the 
median date of the survey period (December 26th). This value was applied to the max deviation 
of ±16% to estimate the daylight adjustment as follows: 
 

θd = 2π * (284 + n) / 365 = 2π * (284 + 360) / 365 = 11.09 
 
Finally, Equation 1 is evaluated using the average hours per day determined through the survey 
and adjusted for self-reporting bias: 
 
Hours/day = hours/day average + Max deviation * sin(θd) = 2.61 + 16% * sin(11.09) = 2.45 

Impact Estimates 
Customers were asked if they had increased or decreased their lighting usage since installing the 
CFLs they received through the program. This enabled the detection of a slight increase in hours 
of use going from an incandescent bulb to a CFL. 
 
Table 55 shows the unadjusted weighted average hours of use values for both income groups 
along with the updated weighted average values after both the self-reporting bias and the 
daylength adjustments are applied. The final values for average daily hours of use are 2.67 and 
2.79 for low income compared to 2.37 and 2.38 for standard income, for incandescent bulbs and 
CFLs, respectively. 
 
Table 55. Adjusted Average Daily Hours of Use 

Adjustment  
Magnitude of 
Adjustment 

Average Daily 
Hours of Use (Old) 

Average Daily 
Hours of Use 

(New) 
LI S LI S LI S 

Unadjusted N/A N/A 4.79 4.27 4.98 4.29 
Self-Reporting 
Bias 40.82% 40.82% 2.83 2.52 2.95 2.54 

Daylength  5.6% / 6.3% / 2.67 2.37 2.79 2.38 
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5.4% 6.3% 

 
 
Applying these biases to each individual room type allows a look at bulb savings by room type. 
This data can be seen in Table 56 and Table 57. Savings by room type are for installed bulbs 
only, it does not include the ISR. Again, bulb savings at the room type level is an unreliable 
figure and should not be used in any calculations.  Only the weighted average across all room 
types, in the bottom row of Table 56, should be used. 
 
Table 56. Adjusted CFL Survey Data with Gross Savings by Room Type for Installed 
Lamps for Low Income Participants 

Room Type Number of 
Installations 

Average 
Wattage of 

Bulb 
Removed 

Average Daily 
Hours of Use 

(Old) 

Average 
Daily Hours 

of Use 
(New) 

kWh 
per 

Bulb 

kW 
per 

Bulb 

Basement 1 60.00 4.28 4.28 65.7 0.0063 
Other bedroom 44 63.20 2.79 2.84 45.6 0.0067 
Dining room 35 59.61 1.89 1.93 28.4 0.0062 
Garage 3 46.67 0.43 0.43 4.6 0.0044 
Hall 21 60.95 2.07 2.15 31.9 0.0064 
Kitchen 89 64.29 3.31 3.51 54.7 0.0069 
Living/family room 146 63.72 3.07 3.12 50.8 0.0068 
Master bedroom 113 63.60 1.90 2.02 30.9 0.0068 
Bathroom 39 69.64 2.57 2.57 48.1 0.0077 
Closet 8 65.00 0.65 0.65 11.2 0.0070 
Other 30 68.33 3.81 4.32 66.8 0.0075 
 
Table 57. Adjusted CFL Survey Data with Gross Savings by Room Type for Installed 
Lamps for Standard Participants 

Standard  
 
 

Room Type 

Number of 
Installations 

Average 
Wattage of 

Bulb Removed 

Average 
Daily Hours 
of Use (Old) 

Average 
Daily Hours 
of Use (New) 

kWh 
per 

Bulb 
kW per 
Bulb 

Basement 5 81.25 0.43 0.61 8.8 0.0093 
Other bedroom 36 65.04 1.65 1.70 27.9 0.0070 
Dining room 34 62.10 1.74 1.82 27.5 0.0066 
Garage 10 75.00 3.69 1.26 89.9 0.0084 
Hall 23 66.59 1.23 1.23 21.7 0.0072 
Kitchen 62 63.67 3.23 3.11 54.4 0.0068 
Living/family room 141 67.83 2.82 2.91 50.4 0.0074 
Master bedroom 98 64.13 1.90 1.99 31.4 0.0069 
Bathroom 44 59.02 1.74 1.85 25.5 0.0061 
Closet 9 69.44 0.60 0.53 11.5 0.0076 
Other 40 62.57 3.40 3.56 54.3 0.0066 

 

Total Program Savings Extrapolation 
There were a total of 743,804 participants from July 1st 2010 through April 28th 2011. These 
participants received 7,578,536 CFLs. This information is presented in Table 58. Multiplying the 
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number of bulbs by the ISR yields the number of bulbs in service. The bulbs in service are then 
multiplied by the savings per bulb for the program to produce total annual program kW and kWh 
savings. 
 
Table 58. Total Program Gross Savings Extrapolation 
Campaign Participation Count  Number of Bulbs In Service Gross kWh Gross kW 

664 296,589 1,775,202 1,420,162 59,646,787 9,941 
701 447,215 5,803,334 4,642,667 194,992,022 32,499 

TOTAL 743,804 7,578,536 6,062,829 254,638,810 42,440 
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Appendix A: Management Interview Instrument 
 
Name: __________________________________________________________________ 
 
Title: __________________________________________________________________ 
 
Position description and general responsibilities:  
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
We are conducting this interview to obtain your opinions about and experiences with Duke 
Energy’s Ohio CFL 2011 program.  We’ll talk about the program and its objectives, your 
thoughts on improving the program, and the technologies the program covers. The purpose 
of this study is to capture the program’s current operations as well as help identify areas 
where the program might be improved. Your responses will feed into a report that will be 
shared with Duke Energy and the state regulatory agency.  We will not identify you by 
name, however, you may provide some information or opinions that could be attributed to 
you by virtue of your position and role in this program. If there is sensitive information 
that you wish to share, please warn me and we can discuss how best to include that 
information in the report. 
 
The interview will take about an hour to complete. Do you have any questions for me 
before we begin? 
 
Program Background and Objectives (15 min) 

1. Please describe your role and scope of responsibility in detail.  

2. How long have you been involved with this program? Has your role in this program 
changed during that time? (if so, how?) 

3.  Describe the evolution of the program.  Why was the program created, and how has the 
program changed since it was it first started? 

4. How/why was the current incentive approach chosen? 

5. In your own words, please describe the program’s objectives.  (e.g. enrollment, energy 
savings, non-energy benefits) 

6. Can you please walk me through the program’s implementation, starting with how the 
program is marketed and how you target your customers, through how the customer 
participates and finishing with how savings are verified?  
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a. Marketing/Targeting: How & Who  (can you send a copy of the solicitations?) 

b. Enrollment/Participation 

c. Rebate processing 

d. Savings verification: How & Who 

7. Of the program objectives you mentioned earlier, do you feel any of them will be 
particularly easy to meet, and why? 

8. Which program objectives, if any, do you feel will be relatively difficult to meet, and 
why? 

9. Are there any objectives you feel should be revised prior to the end of this program 
cycle? If yes, why? 

 
Vendors (10 min) 

10. Do you use any vendors or contractors to help implement the program? 

a. What responsibilities do they have? 

b. Are there any areas in which think they can improve their services? 

11. (If not captured earlier) Please explain how activities of the program’s vendors, 
customers and Duke Energy are coordinated. 

a. Do you think methods for coordination should be changed in any way?  If so, how 
and why?  

 
Rebates (15 min) 

12. Describe your quality control and process for tracking participants, rebates, and other 
program data.  

13. How effective is the current rebate program? (and clarify standard for “effective”) 

a. How does it compare to other programs? 

b. What do you think should be changed, and why?  
 
Contractor Training (5 min) 

14. What contractors, if any, are involved with carrying out this program?   

15. Do you have any suggestions for improving contractor effectiveness?  
 



TecMarket Works Appendices 

September 28, 2012 70 Duke Energy 
 

Improvements (10 min) 

16. Are you currently considering any changes to the program’s design or implementation? 

a. What are the changes? 

b. What is the process for deciding whether or not to make these changes? 

17. Do you have suggestions for improvements to the program that would increase 
participation rates, or is Duke Energy happy with the current level of participation? 

18. Do you have suggestions for increasing energy impacts per participant, given the same 
participation rates, or is Duke Energy happy with the current per participant impact? 

19. Overall, what would you say about the program is working really well? 

a. Is there anything in this program you could highlight as a best practice that other 
utilities might like to adopt? 

20. What area needs the most improvement, if any?  

a. (If not mentioned before) What would you suggest can be done to improve this? 

21. Are there any other issues or topics we haven’t discussed that you feel should be included 
in this report?  

22. Do you have any supporting materials about the program that you could share with me? 
E.g., communication plan, program objectives, advertisement copy 

23. Do you have any further questions for me about this study or anything else? 

24. Whom else do you recommend that we interview? 

25. Thank you! 
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Appendix B: Participant Survey Instrument  
 
 
Use four attempts at different times of the day and different days before dropping from contact 
list.  Call times are from 10:00 a.m. to 8:00 p.m. EST or 9-7 CST Monday through Saturday.  No 
calls on Sunday.   
 

SURVEY 
 

Introduction 
 

Note: Only read words in bold type. 
 
Hello, my name is ____________.   I am calling on behalf of Duke Energy to conduct a 
customer survey about the Duke Energy CFL Program.  This was a program that provided 
free compact fluorescent light bulbs via direct mail. May I speak with _ please?   
 
If person talking, proceed.  If person is called to the phone reintroduce. 
If not home, ask when would be a good time to call and schedule the call-back: 
 

Call 1:   Date: _______  Time: _______ AM or PM 
Call back 2:  Date: _______  Time: _______ AM or PM 
Call back 3:  Date: _______  Time: _______ AM or PM 
Call back 4:  Date: _______  Time: _______ AM or PM 
 

         Contact dropped after fourth attempt. 
 
We are conducting this survey to obtain your opinions about the Duke Energy CFL 
Program. Duke Energy’s records indicate that you participated in the program by calling a 
toll-free number and receiving [#] CFLs. We are not selling anything. Your responses to 
our survey questions will be combined with other responses and used to help us make 
improvements to the program to better serve others. If you qualify for the survey it will 
take about 20-30 minutes, but when we are done with the survey I will confirm your 
address and we will send you $20 for your time. 
 
Note: If this is not a good time, ask if there is a better time to schedule a callback. 
 
1. Do you recall participating in the CFL program? 
 
   a.  Yes, begin    Skip to Q2. 
   b.  No,   
   c.  DK/NS    
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 This program was provided through Duke 
Energy.  In this program, Duke Energy sent 
(#) CFLs directly to your household.   

 
 Do you remember participating in this 

program?  
   a.  Yes, begin    Go to Q2. 
   b.  No,   
   c.  DK/NS    
 

If No or DK/NS terminate interview and go to next participant. 
 
 

2. How did you learn of the free CFL Program? 
 
a. _ I visited Duke Energy's website  
b. _ From another Web Site (which one?) 
c. _ I got a brochure in the mail 
d. _ Advertisement in my bill 
e. _ Email from family/friend 
f. _ Email from a Duke Energy employee 
g. _ Paperless billing email 
h. _ From friend/family (ask if through email, if so, select e above) 
i. _ Social media (which one?__)  
j. _ CAP Agency (low income agency) 
k. _ Other Low income service: __ 
l. _ Other:   
 

3. Why did you decide to take advantage of the offer? (Select all that apply) 
a.  I needed light bulbs 
b.  To save energy 
c.  Because it was free 
d.  To save money 
e.  To try CFLs 
f.  It was environmentally correct 
g.  Offer made it easy to get bulbs (convenient) 
h.  The bulbs last longer than standard bulbs 
i.  Other (please specify): 

 
4. Our records indicate that you ordered the free CFLs using (800 number/Web site/mail-

in reply card), is this correct? 
a. Yes 
b. No 
c. Don’t Know 

 
4a. If no to Q4, How did you order the CFLs? 
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i. Automated 800 number 
ii. Web Site 

iii. Mail-in card 
iv. Called customer service 
v. Other (please specify) 

 
5. Which of the following statements best describes the level of success you had in 

completing your order for CFLs: 
a. You were successful at placing the order on your first attempt 
b. You had to make more than one attempt using the same method 
c. You had to make more than one attempt using different methods (which ones? () 
d. Don’t remember 
e. Other:   

 
6. On a 1-to-10 scale with 1 being very dissatisfied and 10 being very satisfied, please rate 

your satisfaction with the ease of ordering your free CFLs. 
 

Very dissatisfied       very satisfied 
1 2 3 4 5 6 7 8 9 10 
 
If 7 or less, 6a. Why were you less than satisfied with the ease of ordering? __ 
 
 
 
If 7 or less, 6b. Would you have preferred another method to order the free CFLs?  

a. Yes (which method? ) 
b. No 
c. Don’t know 

 
7. On a 1-to-10 scale with 1 being very dissatisfied and 10 being very satisfied, please rate 

your satisfaction with the delivery time in ordering your free CFLs. 
 

Very dissatisfied       very satisfied 
1 2 3 4 5 6 7 8 9 10 
 
If 7 or less, 7a. Why were you less than satisfied with the delivery time? __ 
 

 
 
 
 

8. Were you aware of the order-tracking feature that allowed you to check the progress of 
your CFL order? 



TecMarket Works Appendices 

September 28, 2012 74 Duke Energy 
 

a. Yes 
b. No 

 
If yes to 8, 8a. Did you use the order-tracking feature? 

i. Yes 
ii. No 

iii. Don’t Know 
 

If yes to 8a, 8b. On a 1-to-10 scale with 1 being very dissatisfied and 10 being 
very satisfied, please rate your satisfaction with the order-tracking feature of 
the CFL program. 
very dissatisfied       very satisfied 
1 2 3 4 5 6 7 8 9 10 
 
If 7 or less,. Why were you less than satisfied with the order tracking feature?  
 

 
9. On a scale of 1 to 10 where 1 is not likely and 10 is very likely, how likely would you be 

to continue to buy and use CFLs in the future? 
very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 
 

10. How likely are you to use CFLs when there is a need to change a bulb in your home?   
very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 
 

11. On a scale of 1 to 10 where 1 is not likely and 10 is very likely, how likely would you be 
to tell friends and/or family about this offer? 

very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 

 
 
 

We would like to know if the direct mailing of CFLs to your home made you more 
likely or less likely to obtain and use CFLs compared to several other methods: 
 

On a 1-to-10 scale with 1 being very unlikely and 10 being very likely, please 
rate your likelihood of participating in a CFL program that: 

 
12. Offers free [or discounted] CFLs by direct-mail sent to your home 

very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 
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13. Offers free [or discounted] CFLs through a retailer or store coupon  

very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 
 

14. Offers free [or discounted] CFLs through a manufacturers coupon that can be used at 
any store where that brand is sold 

very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 
 

15. Offers free [or discounted] CFLs at a stand at a community event such as a fair 
very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 
 

16. Offers free [or discounted] CFLs at a stand in a public parking lot 
very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 
 

17. Offers free [or discounted] CFLs through an online vendor such as Amazon.com 
very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 
 

 
On a 1-to-10 scale with 1 being not at all important and 10 being very important, please 
rate the importance of each of the following characteristics on choosing a light bulb for 
your home 
18.  Mercury content of the bulb 

1      2 3 4 5 6 7 8 9 10      DK 
 
19. Ability to dim the lighting level 

1      2 3 4 5 6 7 8 9 10      DK 
 

20. Speed of which the bulb comes up to full lighting level 
1      2 3 4 5 6 7 8 9 10      DK 

 
21. Purchase price of the bulb 

1      2 3 4 5 6 7 8 9 10      DK 
 

22. Availability of the bulb in stores you normally shop  
1      2 3 4 5 6 7 8 9 10      DK 

 
23. Selection of wattage and light output levels available 
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1      2 3 4 5 6 7 8 9 10      DK 
 

24. Cost savings on your utility bill 
1      2 3 4 5 6 7 8 9 10      DK 

 
25. Energy savings  

1      2 3 4 5 6 7 8 9 10      DK 
 

26. Attractiveness or appearance of the bulb 
1      2 3 4 5 6 7 8 9 10      DK 

 
27. Recommendations from family and friends 

1      2 3 4 5 6 7 8 9 10      DK 
 

28. Recommendations from the utility company 
1      2 3 4 5 6 7 8 9 10      DK 

 
29. Availability of utility programs or services that offer the bulbs to you directly 

1      2 3 4 5 6 7 8 9 10      DK 
 

30. Ease of bulb disposal 
1      2 3 4 5 6 7 8 9 10      DK 

 
31. I’d like to talk about the CFLs you received from this program. Our records indicate 

that you received (#) CFLs, is this correct? 
a. Yes 
b. No  
c. Don’t Know 

 
31a. If no to Q31, how many CFLs did you receive? 

Enter response:   
 
 

32. Did you order all of the bulbs that you were eligible to receive? 
a. Yes 
b. No 
c. Don’t know 

 
If No, 32a. Why not?  __ 

 
 

33. How many of the CFLs are now installed in light fixtures? 
Enter response:   
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“Now I’m going to ask you about each bulb you put into a light fixture…” 
(Repeat 34 a to e for up to 3 installed bulbs) 
 

34. For the <first, second, third>  CFL, in which room was the bulb installed? 
a. Living/family room 
b. Dining room 
c. Kitchen 
d. Master bedroom 
e. Bedroom 2 
f. Bedroom 3 or other bedroom 
g. Hall 
h. Closet 
i. Basement 
j. Garage 
k. Other (specify_) 

 
34a. Was the bulb you removed a standard bulb or a CFL? 

a. Standard Incandescent 
b. CFL 
c. There was no bulb in the socket 

 
34b. How many watts was the old bulb that you took out? 

a. Less than 44 
b. 45-70 
c. 71-99 
d. 100 or more   

 
34c. What did you do with the incandescent you removed? 

a) Recycled It 
b) Threw it away 
c) Stored it  
d) Other…. 

 
34d. On average, approximately how many hours per day is this light used?     

a. Less than 1 
b. 1 to 2 
c. 3 to 4 
d. 5 to 10 
e. 11 to 12 
f. 13 to 24 

 
34e. Did the hours of use for this fixture increase, decrease or stay the same 

since you replaced the old bulb with the CFL? 
a. Increased (how many hours?_) 
b. Decreased (how many hours?__) 
c. Stayed the same 
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If less than 6 were installed:      

 
35. What have you done with the remaining CFLs that were not installed? 

a. Put them in storage/closet/shelf 
b. Gave them away (35a. To whom?)-- ask question 35b then skip to Q39 
c. Threw them out - skip to Q39 
d. Recycled them - skip to Q39 
e. Other 

 
35b.  How many did you give away?  __   DK 

 
If answered a.” Put them in storage” to question (35), ask (36-39)  
36. Do you plan on using the remaining CFLs in the next year?    

a. Yes 
b. No    36a. Why Not?  __ 
c. Maybe/DK   

 
37. Thinking of the CFL bulbs you have stored for later use, what are the reasons that 

you have not installed these bulbs? 
(Select all that apply) 

a.  I am waiting for my other standard bulbs to burn out 
d.  I am waiting for my other CFL bulbs to burn out 
e.  I already have CFLs installed everywhere they will fit  
f. The other lamps or light fixtures in my home are on a dimmer and don’t work 

with the CFLs 
g. The CFL bulbs are too dim for the other locations where I could install them 
h.  I don’t like the way the CFL bulbs look in some of my fixtures 
i. Other (please specify): 

  
38. How many standard incandescent bulbs do you have in storage to replace bulbs that 

burn out? 
a. 0 
b. 1 
c. 2 
d. 3 
e. 4 
f. 6 
g. 7 – 11 
h. 12+ 
i. DK/NS 

  
39. How long do you think it will be before you will have used all of the free bulbs you 

received from the Duke Energy program? 
a) 1 year or less 
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b) 12 to 24 months (2 years) 
c) 25 to 36 months (3 years) 
d) 37 to 48 months (4 years) 
e) 49 to 60 months (5 years) 
f) More than 5 years 
g) dk/ns 

 
40. Have you removed any of the CFLs you installed that you received through the direct 

mail CFL program? 
a. Yes (How many?__) 
b. No (skip to Q42) 

 
41. If yes to Q40, Why did you remove them? 

a. Not bright enough 
b. Did not like the color of the light 
c. The light was too bright 
d. Too slow to start 
e. Burned out 
f. Not working properly 
g.  Did not like appearance/shape of the bulbs 
h. Other (Please specify_) 

   
42. On a 1-to-10 scale with 1 being very dissatisfied and 10 being very satisfied, please rate 

your satisfaction with the light quality of your free CFLs. 
 

very dissatisfied       very satisfied 
1 2 3 4 5 6 7 8 9 10 
 
If 7 or less, 42a. Why were you less than satisfied with the light quality? __ 
 

 
43. On a 1-to-10 scale with 1 being very dissatisfied and 10 being very satisfied, please rate 

your satisfaction with the overall bulb quality of your free CFLs. 
 

very dissatisfied       very satisfied 
1 2 3 4 5 6 7 8 9 10 
 
If 7 or less, 43a. Why were you less than satisfied with the quality of the CFLs? __ 
 

 
 

On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 indicating 
that you were very satisfied, please rate your satisfaction with… 
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44. the direct mail CFL program 
         

1        2        3        4        5        6        7        8        9        10 
 

 Don’t Know 
                 
If 7 or less (NC and SC only), How could this be improved? _ 

 
 
45. …Duke Energy overall.         
         

1        2        3        4        5        6        7        8        9        10 
 

 Don’t Know 
                 
If 7 or less, How could this be improved?_ 

 
46. What did you like most about the direct mail CFL program? 

Response:  

 
47. What did you like least about the direct mail CFL program? 

Response:  

 
 
 
48. Before you received the free CFLs from Duke Energy, had you already installed CFLs 

in your home? 
 

a) Yes (ask question 50a) 
b) No  
c) Don’t Know  

 
If yes to Q50  
50a. How many CFLs were you using in your home when you received the 
shipment from Duke Energy?    
 ___ Bulbs 
 ___ Don’t know / Not sure 

 
 

49. How many years have you been using CFLs? 
a) Never purchased until now 
b) 1 year or less 
c) 1 to 2 years 
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d) 2 to 3 years 
e) 3 to 4 years 
f) 4 or more years 
 

 
50. If the CFL direct shipment program had not been available, would you have: 

a. Purchased the same amount of CFLs at the same time 
b. Purchased fewer CFLs at the same time 

i. If b, How many? __ 
c. Purchased CFLs at a later time, or 

i. If c, When? __ 
ii. If c, How many?__ 

d. Not purchased CFLs  

 
 
 
51. On a scale from 1-10, with 1 indicating that the factor was not at all influential, and 10 

indicating that the factor was very influential, please rate the level of influence of the 
following factors on your decision to obtain CFLs through the Duke Energy \ program.   

 
53a. Duke Energy advertising on TV, Radio, or newspaper 

Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
53b. Advertising on Duke Energy’s Web site  

Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
53c. Duke Energy advertising social media sites such as Facebook 

Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
53d. The brand of CFLs offered by the program 

Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
53e. Other non-Duke Energy advertising  

Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
53f. Friends or family by word of mouth 

Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
53g. Friends or family by email 
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Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
53h. Friends or family by social media such as Facebook  

Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
53i. Someone you don’t know personally or a group that you follow on Facebook or 
Twitter 

Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
53j. Your desire to save energy  

Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
53k. Your desire to save on utility costs 

Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
53l. Your desire to be environmentally responsible. 

Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
55. Did you tell anyone about the program? 

a. Yes (ask 55a and 55b) 
b. No 
c. Don’t know 

 
55a. Who did you tell? (add number to all that apply) 

i. _Friends (How many?) 
ii. _Family (How many?) 

iii. _Co-workers (How many?) 
iv. _Neighbors (How many?) 
v. _Other (How many?) 

 
55b. How did you tell them? 

i. Word of mouth 
ii. Email 

iii. Facebook 
iv. Twitter 
v. Web site forum  

vi. Other __ 
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56. Did your experience with the CFLs provided by the Duke Energy Free CFL program 
make it more or less likely that you would purchase and install CFLs in the future? 

a. More likely (ask 56a) 
b. Less likely (ask 56b) 
c. Neither more or less likely 

 
56a. Why are you more likely to use CFLs in the future?  
 
56b. Why are you less likely to use CFLs in the future?  __ 
 
 

 
 
57. Have you purchased any additional CFLs since receiving the free CFLs from Duke 

Energy? 
a. Yes – ask 57a, 57b and 57c. 
b. No – ask 57d 
c. Don’t Know 

  
If yes to Q57, 57a.  How many did you purchase?  _ 

 
If yes to Q57, 57b. How many of those are you currently using?_ 

 
If yes to Q57, 57c.. Using a 1 to 10 scale, with 1 meaning that the Duke program had 
no influence, and a 10 to mean that the Duke program was very influential, please 
rate the influence of the Duke Energy free CFL program on your decision to 
purchase additional CFLs.   
 Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
 

 
If no to Q57, ask 57d. 57d. On a 1-to-10 scale with 1 being very unlikely and 10 being 
very likely, please rate your likelihood of buying and using CFLs in the future: 

very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 
 
 

58. Considering future CFL purchases, how many CFL bulbs would you purchase in the 
next year if they were… 

a. The same price as standard bulbs () 
b. $1 more than standard bulbs () 
c. $2 more than standard bulbs () 
d. $3 more than standard bulbs () 
e. Free, but you had to mail in a rebate form to get your money back () 
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f. Free, but you had to fill out a form online (__) 
 
 

59. What is your best estimate of the number of bulbs installed in your home that are not 
CFLs? 

_ 
 

60. How many of these non-CFL bulbs are in sockets that are typically used for more than 
2 hours a day? 

 
 

61. Please list the number of bulbs currently installed in your home that are specialty bulbs 
such as dimmable bulbs, three-way bulbs, recessed, flood or directional lights, 
candelabra lights or other non-standard bulbs…  How many <a> do you have in your 
home?... how many <b>, etc.  

a. _Dimmable bulbs 
b. _Outdoor flood bulbs 
c. _Three-way bulbs 
d. _Spotlight bulbs 
e. _Recessed bulbs 
f. _Candelabra bulbs 
g. _Other (specify)_ 

 
62. For each of these specialty bulbs installed, how many are CFLs? 

a. _Dimmable CFLs 
b. _Outdoor flood CFLs 
c. _Three-way CFLs  
d. _Spotlight CFLs 
e. _Recessed CFLs 
f. _Candelabra CFLs 
g. _Other (specify)_ 

 
 
 

63. On a scale from 1-10, with 1 indicating not at all interested and 10 indicating very 
interested, please rate your interest in Duke Energy providing a direct mail specialty 
CFL program that shipped discounted specialty bulbs directly to your home: 

 Not at all interested      very interested 
1 2 3 4 5 6 7 8 9 10 
 

Please tell me if you would be interested in receiving the following types of CFLs if they 
were to be offered in the future…  
 
64. Dimmable CFLs 

a. Yes (about how many hours per day would these bulbs be used?) 
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b. No 
c. Don’t Know     

 
65. Outdoor flood CFLs  

a. Yes (about how many hours per day would these bulbs be used?) 
b. No 
c. Don’t Know 

 
66. Three-way CFLs 

a. Yes (about how many hours per day would these bulbs be used?) 
b. No 
c. Don’t Know 

 
67. Spotlight CFLs 

a. Yes (about how many hours per day would these bulbs be used?) 
b. No 
c. Don’t Know 

 
68. Candelabra CFLs 

a. Yes (about how many hours per day would these bulbs be used?) 
b. No 
c. Don’t Know 

 
69. (If responder indicated a different specialty bulb) Other _  

a. Yes (about how many hours per day would these bulbs be used?) 
b. No 
c. Don’t Know 

 
 

70. Since you received the free CFLs from Duke Energy,  
70a. Have you purchased and installed any energy efficiency equipment (such as 

high efficiency appliances, windows or heating and cooling equipment? 
i. Yes  

ii. No  
iii. Don’t Know  

 
 
70b. Have you made energy efficiency improvements in your home, such as…? 

i. __Wall or ceiling insulation 
ii. __Caulking 

iii. __Faucet aerators 
iv. __Outlet or switch gaskets 
v. __Lowflow showerhead 

vi. __Programmable thermostat 
vii. __Weatherstripping 
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viii. __None of these 
 
 
70c. Have you changed any of your habits related to energy use? 

i. Yes (ask: Please specify:) 
ii. No  

iii. Don’t Know  
 
 
71. Please rate the influence of your experience with the Duke Energy CFL program 

regarding your decision to purchase additional equipment on your own on a scale from 
1-10, with 1 indicating that the program was not at all influential, and 10 indicating that 
the program was very influential: 

  
Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
72. How often do you use the Duke Energy Web Site? 

a. Often (once a month or more) 
b. Sometimes (less than once a month) 
c. Never 

 
73. Have you added any major electrical appliances to your home in the past year? 

a. Yes 
b. No 

 
74. Are you aware of the ENERGY STAR label? 

a. Yes 
b. No 

 
75. Do you typically look for the ENERGY STAR label when purchasing an appliance? 

a. Yes 
b. No 

 
76. Do you typically buy appliances with the ENERGY STAR label? 

a. Yes, all of the time 
b. Yes, some of the time 
c. No, never 

 
77. Why do you believe that Duke Energy is providing free CFLs to their customers 

a. Duke Energy wants to save their customers money 
b. Duke Energy wants to save energy for environmental reasons 
c. Duke Energy wants to save energy for economic reasons 
d. Duke Energy wants to look good (PR) 
e. The government is forcing Duke Energy to do it 
f. Other (specify) 
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78. Are you currently a participant in any of the following Duke Energy programs (check 
all that apply): 

a. Power Manager 
b. Residential Smart Saver 
c. Home Energy House Call 
d. Home Energy Comparison Report 
e.  Personalized Energy Report 
f. Online Services 

 
 
For all programs not checked in Q78, ask the following question 
 

On a scale from 1-10, with 1 indicating not at all interested and 10 indicating very 
interested, please rate your interest in Duke Energy providing the following 
programs: 
 
78a. (Power Manager) A program that provides bill credits in exchange for allowing 
Duke Energy to temporarily cycle your air conditioning unit during periods of high 
use 
 Not at all interested      very interested 

1 2 3 4 5 6 7 8 9 10 
 

78b. (Residential Smart Saver) A program that provides rebates for energy efficient 
improvements to your house such as energy efficient heating and cooling units. 
 Not at all interested      very interested 

1 2 3 4 5 6 7 8 9 10 
 

78c. (Home Energy House Call) A program in which an assessor comes to your house, 
suggests energy efficiency improvements, and Duke Energy provides certain low-cost 
improvement materials for free. 
 
 Not at all interested      very interested 

1 2 3 4 5 6 7 8 9 10 
 

78d. (Home Energy Comparison Report/) A program that provides an ongoing 
comparison of your energy use with that of people who live in similar homes 
 
 Not at all interested      very interested 

1 2 3 4 5 6 7 8 9 10 
 
78e. (Personalized Energy Report) A program that provides personalized energy 
analysis and ways to save energy and money by filling out a few questions about your 
home either online or by mail. 
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 Not at all interested      very interested 
1 2 3 4 5 6 7 8 9 10 

 
 
79. What other services could Duke Energy provide to help improve home energy 

efficiency?   
Response:  

 
 
Finally, we have some general demographic questions… 
 
80.   In what type of building do you live? 

a. Single-family home, detached construction 
b. Single family home, factory manufactured/modular 
c. Single family, mobile home 
d. Row House 
e. Two or Three family attached residence-traditional structure 
f. Apartment (4 + families)---traditional structure 
g. Condominium---traditional structure 
h. OTHER 
i. REFUSED 
j. DON'T KNOW 

 
81.   What year was your residence built? 

a. 1959 and before 
b. 1960-1979 
c. 1980-1989 
d. 1990-1997 
e. 1998-2000    
f. 2001-2007 
g. 2008-present 
h. Don’t Know 

 
82.  How many rooms are in your home (excluding bathrooms, but including finished 

basements)? 
a. None 
b. 1-3 
c. 4 
d. 5 
e. 6 
f. 7 
g. 8 
h. 9  
i. 10 or more 
j. DK/NS 
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83. Which of the following best describes your home’s heating system? 
a. None  
b. Central forced air furnace 
c. Electric Baseboard 
d. Heat Pump  
e. Geothermal Heat Pump  
f. Other 

 
84.   How old is your heating system? 

a. 0-4 years 
b. 5-9 years 
c. 10-14 years 
d. 15-19 years 
e. 19 years or older 
f. Don’t know 
g. Do not have 

 
85. What is the primary fuel used in your heating system?  

a. Electricity 
b. Natural Gas 
c. Oil  
d. Propane  
e. Other 

  
86. What is the secondary fuel used in your primary heating system, if applicable?  

a. Electricity 
b. Natural Gas 
c. Oil  
d. Propane  
e. Other  
f. None 

 
87.   Do you use one or more of the following to cool your home? (Mark all that apply) 
 

a. None, do not cool the home 
b. Heat pump for cooling  
c. Central air conditioning 
d. Through the wall or window air conditioning unit  
e. Geothermal Heat pump 
f. Other (specify?) 

 
88. How many window-unit or “through the wall” air conditioner(s) do you use? 

a. None 
b. 1 
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c. 2 
d. 3 
e. 4 
f. 5 
g. 6  
h. 7  
i. 8 or more 

 
 
89. What is the fuel used in your cooling system?  

a. Electricity 
b. Natural Gas 
c. Oil  
d. Propane  
e. Other 
f. None 

 
90.   How old is your cooling system? 

a. 0-4 years 
b. 5-9 years 
c. 10-14 years 
d. 15-19 years 
e. 19 years or older 
f. Don’t know 
g. Do not have 

 
91. What is the fuel used by your water heater? (Mark all that apply)   

a. Electricity  
b. Natural Gas   
c. Oil  
d. Propane  
e. Other  
f. No water heater 

 
92.   How old is your water heater?  

a. 0-4 years 
b. 5-9 years  
c. 10-14 years  
d. 15-19 years  
e. More than19 years 

 
93.   What type of fuel do you use for indoor cooking on the stovetop or range? (Mark all 

that apply)   
a. Electricity  
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b. Natural Gas   
c. Oil  
d. Propane  
e. Other  
f. No stovetop or range 
 

94.   What type of fuel do you use for indoor cooking in the oven? (Mark all that apply)   
a. Electricity  
b. Natural Gas   
c. Oil  
d. Propane  
e. Other  
f. No oven 

 
 
95.   What type of fuel do you use for clothes drying? (Mark all that apply)   

a. Electricity 
b. Natural Gas 
c. Oil 
d. Propane 
e. Other 
f. No clothes dryer 

 
96. About how many square feet of living space are in your home?  (Do not include garages 

or other unheated areas)   
Note:  A 10-foot by 12 foot room is 120 square feet 

a. Less than 500 
b. 500 – 999 
c. 1000 – 1499 
d. 1500 – 1999 
e. 2000 – 2499 
f. 2500 – 2999 
g. 3000 – 3499 
h. 3500 – 3999 
i. 4000 or more 
j. Don’t know 

 
97. Do you own or rent your home? 

a. Own 
b. Rent 

 
98. How many levels are in your home (not including your basement)? 

a. One 
b. Two 
c. Three 
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99. Does your home have a heated or unheated basement? 
a. Heated 
b. Unheated 
c. No basement 

 
100. Does your home have an attic? 

a. Yes 
b. No 

 
101. Are your central air/heat ducts located in the attic? 

a. Yes 
b. No 
c. Not applicable 

 
 

102. Does your house have cold drafts in the winter? 
a. Yes 
d. No 

 
103. Does your house have sweaty windows in the winter? 

a. Yes 
b. No 

 
104. Do you notice uneven temperatures between the rooms in your home? 

a. Yes 
b. No 

 
105. Does your heating system keep your home comfortable in winter? 

a. Yes 
b. No 

 
106. Does your cooling system keep your home comfortable in summer? 

a. Yes 
b. No 

 
107. Do you have a programmable thermostat?       

a. Yes 
b. No 

 
108. What temperature is your thermostat set to on a typical summer weekday 

afternoon? 
a. Less than 69 degrees 
b. 69-72 degrees 
c. 73-78 degrees 
d. Higher than 78 degrees 
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e. Off 
f. DK 

 
109. What temperature is your thermostat set to on a typical winter weekday afternoon? 

a. Less than 67 degrees 
b. 67-70 degrees 
c. 71-73 degrees 
d. 74-77 degrees 
e. Higher than 78 degrees 
f. Off 
g. DK 

110. Do You Have a Swimming Pool or Spa? 
a. Yes 
c. No 

 
111. Would a two-degree increase in the summer afternoon temperature in your home 

affect your comfort…. 
a. Not at all 
b. Slightly 
c. Moderately, or 
d. Greatly 

 
112.    How many people live in this home? 

a. 1 
b. 2 
c. 3 
d. 4 
e. 5 
f. 6 
g. 7 
h. 8 or more 

                
113.  How many persons are usually home on a weekday afternoon? 

a. 0 
b. 1 
c. 2 
d. 3 
e. 4 
f. 5 
g. 6 
h. 7 
i. 8 or more 
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114. Are you planning on making any large purchases to improve energy efficiency in the 
next 3 years? 

a. Yes 
b. No 
c. Not sure 

 
The following questions are for classification purposes only and will not be used for any 
other purpose than to help Duke Energy continue to improve service. 
 
115.    What is your age group? 

a. 18-34  
b. 35-49  
c. 50-59  
d. 60-64  
e. 65-74 
f. Over 74 

 
116. Please indicate your annual household income. 
 

a. Under $15,000 
b. $15,000-$29,999 
c. $30,000-$49,999 
d. $50,000-$74,999 
e. $75,000-$100,000 
f. Over $100,000 
g. Prefer Not to Answer 

 
That completes our survey.  As I mentioned at the start of the survey, we’d like to send you 
$20 for your time.  Should we send it to <name> at <address>?   (note corrections in excel call 
tracking sheet)   
 
Thank you for your time and feedback today!  (Politely end call)
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Appendix C: Non-Participant Survey 
If CFL non-participant, then contact for survey.  Use four attempts at different times of the day 
and different days before dropping from contact list.  Call times are from 10:00 a.m. to 8:00 p.m. 
EST or 9-7 CST Monday through Saturday.  No calls on Sunday.   
 

SURVEY 
 

Introduction 
 

Note: Only read words in bold type. 
 
Hello, my name is ______.   I am calling on behalf of Duke Energy to conduct a customer 
survey about compact fluorescent light bulbs. May I speak with _____________ please?   
 
If person talking, proceed.  If person is called to the phone reintroduce. 
If not home, ask when would be a good time to call and schedule the call-back: 
 

Call 1:   Date: ___________  Time: ______________ AM or PM 
Call back 2:  Date: ___________  Time: ______________ AM or PM 
Call back 3:  Date: ___________  Time: ______________ AM or PM 
Call back 4:  Date: ___________ Time: ______________ AM or PM 
 

        
     Contact dropped after fourth attempt. 
 
We are conducting this survey to obtain your opinions about the Duke Energy and 
CFLs.  We are not selling anything. Your responses to our survey questions will be 
combined with other responses and used to help us make improvements to Duke Energy’s 
customer services.  If you qualify for the survey it will take about 20 minutes, but when we 
are done with the survey I will confirm your address and we will send you $10 for your 
time.  
  
May we begin the survey?  
 
 

1. Do you recall seeing or hearing about the free CFL program from Duke Energy? 
 
   1.   Yes, begin    Skip to Q3. 
   2.  No,   
   99.  DK/NS    
 

 This program was provided through Duke 
Energy.  In this program, through a web site 
or an 800-telephone number, Duke Energy 
offered you up to 15 CFLs by mail.   
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 Do you recall seeing or hearing information 
on this program?  

   1.  Yes, begin    Go to Q2. 
   2.  No,   
   99.  DK/NS    
 

If No or DK/NS terminate interview and go to next participant. 
 

2. Did you receive CFLs through this program? 
 a. Yes 
 b. No 
 c. DK/NS 
 
If yes to Q2, mark participant as ineligible for a non-participant survey and proceed with 
a participant survey. 
 
 
 

3. How did you learn of the free CFL Program? 
 

m. ____ I visited Duke Energy's website  
n. ____ From another Web Site (which one?______) 
o. ____ I got a brochure in the mail 
p. ____ Advertisement in my bill 
q. ____ Email from family/friend 
r. ____ Email from a Duke Energy employee 
s. ____ Paperless billing email 
t. ____ From friend/family (ask if through email, if so, select e above) 
u. ____ Social media (which one?________) 
v. ____ CAP Agency (low income agency) 
w. ____ Other Low income service: __________________________ 
x. ____ Other:  ___________________________ 

 
 

3a. On a scale of 1 to 10 where 1 is not likely and 10 is very likely, how likely are you 
to use CFLs when there is a need to change a bulb in your home?   

 
very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 

 
 

4. Do you currently have any CFLs installed in your home?     
 

a. Yes 
b.  No 
c. Don’t Know 
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If yes 4a.  
4a. Please list the location, quantity and wattage of all installed CFLs?  PROBE TO 
GET EXACT TYPE AND QUANTITY AND LOCATION 

Wattage 1: ___________________ Quantity 1: ______  Location 1:____________ 
Wattage 2: ___________________ Quantity 2: ______  Location 2:____________ 
Wattage 3: ___________________ Quantity 3: ______ Location 3:____________ 
Wattage 4: ___________________ Quantity 4: ______ Location 4:____________ 

   Enter response:  __________________ 
 

 
5. Did you make any attempts to enroll in the free CFL program from Duke Energy? 

a. Yes (how many attempts?____)  
b. No (skip to question 8) 
c. Don’t Know (skip to question 8) 

 
6. How did you attempt to enroll? 

a. ___Went to Duke Energy Web Site 
b. ___Called Toll free number 
c. ___Called Duke Customer service number 
d. ___Sent Mail-in card 

 
7. Why were you unsuccessful in enrolling? 

a. Ineligible (already had full amount of bulbs) – skip to Q9 
b. Ineligible (Why?________________)– skip to Q9 
c. Web site error or difficulty – skip to Q9 
d. Automated phone error or difficulty – skip to Q9 
e. Mailed in form – never heard back – skip to Q9 

 
  
 

8. Why did you decide not to enroll in the Duke Energy free CFL program? 
a. Too much hassle 
b. Do not use CFLs (go to question 8a) 
c. Do not want to give out personal information 
d. Do not have internet connection 
e. Prefer the former coupon program 
f. Like seeing the product firsthand 
g. Want to buy American 
h. Received CFLs in the past and thought I would be ineligible 
i. Already have CFLs in all sockets that use them 
j. Did not understand program 
k. Don’t like CFLs (go to question 8a) 
l. Other (Specify________) 
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8a. Could you please tell me why you don’t like/use CFLs (check all that 
apply)? 

i. ___I don’t like the color of the light 
ii. ___They are too expensive 

iii. ___Not bright enough 
iv. ___They are too bright 
v. ___Take too long to “warm up” 

vi. ___I don’t like appearance/shape of CFLs 
vii. ___Mercury/disposal concerns 

viii. ___I require specialty bulbs for my lighting 
ix. ___Landlord has incandescent bulbs installed 
x. ___Other:  ________________________ 

 
9. Did you tell anyone about the program? 

d. Yes (ask 23a and 23b) 
e. No 
f. Don’t know 

 
9a. Who did you tell? (add number to all that apply) 

vi. ____Friends (How many?) 
vii. ____Family (How many?) 

viii. ____Co-workers (How many?) 
ix. ____Neighbors (How many?) 
x. ____Other (How many?) 

 
9b. How did you tell them? 

i. Word of mouth 
ii. Email 

iii. Facebook 
iv. Twitter 
v. Web site forum  

 
9c. Did they sign up and receive free CFLs? 

i. Yes 
ii. No 

iii. Don’t know 
 

 
10. Would you say that learning of the Duke Energy CFL direct mail program increased 

your awareness of how you could save energy by using compact fluorescent light bulbs? 
 

a. Yes  
b. No 
c. DK 
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11. Did the free CFL offer inspire you to purchase CFLs? 

a. Yes (How many?________) – skip to question 12 
b. No – ask question 10a 

 
12. We now want to ask you about how influential the Duke Energy CFL direct mail 

program was to your decision to purchase and install additional CFLs. 
 
Using a 1 to 10 scale, with 1 means that your experience with the Duke Energy CFL 
direct mail program was Not at all Influential on your decision to buy additional CFLs 
and a 10 means that the Duke Energy CFL direct mail program was Very Influential in 
your decision, please rate the influence of the Duke Energy CFL direct mail program 
on your decision to purchase additional CFLs. 

very dissatisfied       very satisfied 
1 2 3 4 5 6 7 8 9 10 

 
 

13. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 
indicating that you were very satisfied, please rate your satisfaction with CFL(s) that 
you have purchased. 

very dissatisfied       very satisfied 
1 2 3 4 5 6 7 8 9 10 

 
If 7 or less, 12a. Why were you dissatisfied with the CFLs? 
_________________________________________________________________ 
_________________________________________________________________ 

 
 

14. At which store or Web site did you purchase the CFLs? ___________ 
 

 
On a scale from 1-10, with 1 indicating that the factor was not at all influential, and 10 
indicating that the factor was very influential, please rate the level of influence of the 
following factors on your decision to buy CFLs: 

 
 

15a. Duke Energy advertising for CFLs on TV, Radio, or newspaper 
Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
15b. CFL advertising on Duke Energy’s Web site  
Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
15c. Duke Energy CFL advertising on social media sites such as Facebook 
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Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
 

15d. The brand of CFLs purchased or obtained  
Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
 

15e. Other non-Duke Energy advertising for CFLs 
Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
15f. Friends or family by word of mouth 
Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
15g. Friends or family by email 
Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
15h. Friends or family by social media such as Facebook  
Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
15i. Someone you don’t know personally or a group that you follow on Facebook or 
Twitter 
Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
 

15j. Your desire to save energy  
Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
15k. Your desire to save on utility costs 
Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
15l. Your desire to be environmentally responsible. 
Not at all influential      very influential 
1 2 3 4 5 6 7 8 9 10 

 
 
 
16. Since April of this year,  
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a. Have you purchased and installed any energy efficiency equipment (such as 
high efficiency appliances, windows or heating and cooling equipment? 

 
i.  Yes  

ii.  No  
iii.  Don’t Know  

 
 
 
 

b. Have you made energy efficiency improvements in your home, such as? 
 

i. _____Wall or ceiling insulation 
ii. _____Caulking 

iii. _____Faucet aerators 
iv. _____Outlet or switch gaskets 
v. _____Lowflow showerhead 

vi. _____Programmable thermostat 
vii. _____Weatherstripping 

viii. _____None of these 
 
 

c. Have you changed any of your habits related to energy use? 
 

i.  Yes  
ii.  No  

iii.  Don’t Know  
 

 
 

On a 1-to-10 scale with 1 being very unlikely and 10 being very likely, please rate your 
likelihood of participating in a CFL program that: 

 
17. Offers free CFLs by direct-mail  

very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 

 
18. Offers free CFLs through a retailer coupon  

very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 
 

19. Offers free CFLs through a manufacturers coupon 
very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 
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20. Offers free CFLs at a stand at a community event such as a fair 

very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 
 

21. Offers free CFLs at a stand in a public parking lot 
very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 
 

22. Offers free CFLs through an online vendor such as Amazon.com 
very unlikely       very likely 
1 2 3 4 5 6 7 8 9 10 

 
 

 
23. On a 1-to-10 scale with 1 being not at all important and 10 being very important, please 
rate the importance of each of the following characteristics on choosing a light bulb for 
your home 
 

23a.  Mercury content of the bulb 
   1      2 3 4 5 6 7 8 9 10      DK 

 
23b. Ability to dim the lighting level 

1      2 3 4 5 6 7 8 9 10      DK 
 
23c. Speed of which the bulb comes up to full lighting level 

1      2 3 4 5 6 7 8 9 10      DK 
 

23d. Purchase price of the bulb 
1      2 3 4 5 6 7 8 9 10      DK 

 
23e. Availability of the bulb in stores you normally shop  

1      2 3 4 5 6 7 8 9 10      DK 
 

23f. Selection of wattage and light output levels available 
1      2 3 4 5 6 7 8 9 10      DK 

 
23g. Cost savings on your utility bill 

1      2 3 4 5 6 7 8 9 10      DK 
 

23h. Energy savings  
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1      2 3 4 5 6 7 8 9 10      DK 
 

23i. Attractiveness or appearance of the bulb 
1      2 3 4 5 6 7 8 9 10      DK 

 
23j. Recommendations from family and friends 

1      2 3 4 5 6 7 8 9 10      DK 
 

23k. Recommendations from the utility company 
1      2 3 4 5 6 7 8 9 10      DK 

 
23l. Availability of utility programs or services that offer the bulbs to you directly 

1      2 3 4 5 6 7 8 9 10      DK 
 

23m. Ease of bulb disposal 
1      2 3 4 5 6 7 8 9 10      DK 

 
 

24. What is your best estimate of the number of bulbs installed in your home that 
are not CFLs? 

_______ 
 
25. How many of these non-CFL bulbs are in sockets that are typically used for 

more than 2 hours a day? 
______ 
 
26. Please list the number of bulbs currently installed in your home that are 

specialty bulbs such as dimmable bulbs, three-way bulbs, recessed, flood or 
directional lights, candelabra lights or other non-standard bulbs…  How many 
<a> do you have in your home?... how many <b>, etc.  
h. ____Dimmable bulbs 
i. ____Outdoor flood bulbs 
j. ____Three-way bulbs 
k. ____Spotlight bulbs 
l. ____Recessed bulbs 
m. ____Candelabra bulbs 
n. ____Other (specify)_____________ 

 
27. For each of these specialty bulbs installed, how many are CFLs? 

h. ____Dimmable CFLs 
i. ____Outdoor flood CFLs 
j. ____Three-way CFLs  
k. ____Spotlight CFLs 
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l. ____Recessed CFLs 
m. ____Candelabra CFLs 
n. ____Other (specify)_____________ 

 
 
28. On a scale from 1-10, with 1 indicating not at all interested and 10 indicating 

very interested, please rate your interest in Duke Energy providing a direct mail 
specialty CFL program: 

 
 Not at all interested      very interested 
1 2 3 4 5 6 7 8 9 10 
 

Please tell me if you would be interested in receiving the following types of CFLs if they 
were to be offered in the future…  
 

29. Dimmable CFLs 
d. Yes (about how many hours per day would these bulbs be used?___) 
e. No 
f. Don’t Know     

 
30. Outdoor flood CFLs  

d. Yes (about how many hours per day would these bulbs be used?___) 
e. No 
f. Don’t Know 

 
31. Three-way CFLs 

d. Yes (about how many hours per day would these bulbs be used?___) 
e. No 
f. Don’t Know 

 
32. Spotlight CFLs 

d. Yes (about how many hours per day would these bulbs be used?___) 
e. No 
f. Don’t Know 

 
33. Candelabra CFLs 

d. Yes (about how many hours per day would these bulbs be used?___) 
e. No 
f. Don’t Know 

 
34. (if responder indicated a different specialty bulb) Other _  

d. Yes (about how many hours per day would these bulbs be used?___) 
e. No 
f. Don’t Know 
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35. Considering future CFL purchases, how many CFL bulbs would you purchase 

in the next year if they were… 
a. The same price as standard bulbs (___) 
b. $1 more than standard bulbs (___) 
c. $2 more than standard bulbs (___) 
d. $3 more than standard bulbs (___) 
e. Free, but you had to mail in a rebate form to get your money back (___) 

 
 
 
 

 
36. How often do you use the Duke Energy Web Site? 

a. Often (once a month or more) 
b. Sometimes (less than once a month) 
c. Never 

 
37. Have you added any major electrical appliances to your home in the past year? 

a. Yes 
b. No 

 
38. Are you aware of the ENERGY STAR label? 

a. Yes 
b. No. 

 
39. Do you typically look for the ENERGY STAR label when purchasing an 

appliance? 
a. Yes 
b. No 

 
40. Do you typically buy appliances with the ENERGY STAR label? 

a. Yes, all of the time 
b. Yes, some of the time 
c. No, never 

 
 

41. Why do you believe that Duke Energy is providing free CFLs to their 
customers? 
g. ___Duke Energy wants to save their customers money 
h. ___Duke Energy wants to save energy for environmental reasons 
i. ___Duke Energy wants to save energy for economic reasons 
j. ___Duke Energy wants to look good (PR) 
k. ___The government is forcing Duke Energy to do it 
l. ___Other (specify) 
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42. Are you currently a participant in any of the following Duke Energy programs 
(check all that apply): 
g. ___Power Manager 
h. ___Residential Smart Saver 
i. ___Home Energy House Call 
j. ___Home Energy Comparison Report 
k.  ___Personalized Energy Report 
l. ___ Online Services 

 
For all programs not checked in Q59, ask the following question 
 

On a scale from 1-10, with 1 indicating not at all interested and 10 indicating very 
interested, please rate your interest in Duke Energy providing the following 
programs: 
 
42a. (Power Manager) A program that provides bill credits in exchange for allowing 
Duke Energy to temporarily cycle your air conditioning unit during periods of high 
use 

Not at all interested      very interested 
1 2 3 4 5 6 7 8 9 10 

 
42b. (Residential Smart Saver) A program that provides rebates for energy efficient 
improvements to your house such as energy efficient heating and cooling units. 

Not at all interested      very interested 
1 2 3 4 5 6 7 8 9 10 

 
42c. (Home Energy House Call) A program in which an assessor comes to your house, 
suggests energy efficiency improvements, and Duke Energy provides certain low-cost 
improvement materials for free. 

Not at all interested      very interested 
1 2 3 4 5 6 7 8 9 10 

 
42d. (Home Energy Comparison Report/) A program that provides an ongoing 
comparison of your energy use with that of people who live in similar homes 

Not at all interested      very interested 
1 2 3 4 5 6 7 8 9 10 

 
42e. (Personalized Energy report) A program that provides personalized energy 
analysis and ways to save energy and money by filling out a few questions about your 
home either online or by mail. 

 Not at all interested      very interested 
1 2 3 4 5 6 7 8 9 10 
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43. I’m going to read a statement. On a scale from 1-10, with 1 indicating that you strongly 
disagree, and 10 indicating that you strongly agree, please rate the following statement. 
 
Overall I am satisfied with Duke Energy.         
         

1        2        3        4        5        6        7        8        9        10       Don’t Know 
                 
If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 
 
 

44. If you were rating your overall satisfaction with the CFL Program, would you 
say you were Very Satisfied, Somewhat Satisfied, Neither Satisfied nor 
Dissatisfied, Somewhat Dissatisfied, or Very Dissatisfied? 

 
a. Very Satisfied 
b. Somewhat Satisfied 
c. Neither Satisfied nor Dissatisfied 
d. Somewhat Dissatisfied 
e. Very Dissatisfied 
f. Refused 
g. Don’t Know 

 
44a. Why do you give it that rating? 
Response: ______________________________________________________ 

 
 
Finally, we have some general demographic questions… 
 

45.   In what type of building do you live? 
a. Single-family home, detached construction 
b. Single family home, factory manufactured/modular 
c. Single family, mobile home 
d. Row House 
e. Two or Three family attached residence-traditional structure 
f. Apartment (4 + families)---traditional structure 
g. Condominium---traditional structure 
h. OTHER 
i. REFUSED 
j. DON'T KNOW 

 
46.   What year was your residence built? 

i. 1959 and before 
j. 1960-1979 
k. 1980-1989 
l. 1990-1997 
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m. 1998-2000    
n. 2001-2007 
o. 2008-present 
p. Don’t Know 

 
47.     How many rooms are in your home (excluding bathrooms, but including 

finished basements)? 
  

k. None 
l. 1-3 
m. 4 
n. 5 
o. 6 
p. 7 
q. 8 
r. 9  
s. 10 or more 

 
48. Which of the following best describes your home’s heating system? 

g. None  
h. Central forced air furnace 
i. Electric Baseboard 
j. Heat Pump  
k. Geothermal Heat Pump  
l. Other 

 
49.    How old is your heating system?   

a. 0-4 years 
b. 5-9 years  
c. 10-14 years 
d. 15-19 years 
e. More than 19 years 
f. Don’t know 
g. Do not have  

 
50. What is the primary fuel used in your heating system?  

f. Electricity 
g. Natural Gas 
h. Oil  
i. Propane  
j. Other 

  
51. What is the secondary fuel used in your primary heating system, if applicable?  

a. Electricity 
b. Natural Gas 
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c. Oil  
d. Propane  
e. Other  
f. None 

 
 

52.   Do you use one or more of the following to cool your home? (Mark all that apply) 
 

a. ___None, do not cool the home 
b. ___Heat pump for cooling  
c. ___Central air conditioning 
d. ___Through the wall or window air conditioning unit  
e. ___Geothermal Heat pump 
f. ___Other (specify?______) 
 

53. How many window-unit or “through the wall” air conditioner(s) do you use? 

j. None 
k. 1 
l. 2 
m. 3 
n. 4 
o. 5 
p. 6  
q. 7  
r. 8 or more 

 
54. What is the fuel used in your cooling system?  

a. Electricity 
b. Natural Gas 
c. Oil  
d. Propane  
e. Other 
f. None 

 
55.   How old is your cooling system? 

h. 0-4 years 
i. 5-9 years 
j. 10-14 years 
k. 15-19 years 
l. 19 years or older 
m. Don’t know 
n. Do not have 

 
56. What is the fuel used by your water heater? (Mark all that apply)   
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g. ___Electricity  
h. ___Natural Gas   
i. ___Oil  
j. ___Propane  
k. ___Other  
l. ___No water heater 

 
57.   How old is your water heater?  

f. 0-4 years 
g. 5-9 years  
h. 10-14 years  
i. 15-19 years  
j. More than 19 years 

 
58.   What type of fuel do you use for indoor cooking on the stovetop or range? (Mark 

all that apply)   
a. ___Electricity  
b. ___Natural Gas   
c. ___Oil  
d. ___Propane  
e. ___Other  
f. ___No stovetop or range 

 
59.   What type of fuel do you use for indoor cooking in the oven? (Mark all that apply)   

a. ___Electricity  
b. ___Natural Gas   
c. ___Oil  
d. ___Propane  
e. ___Other  
f. ___No oven 

 
 

60.   What type of fuel do you use for clothes drying? (Mark all that apply)   
g. ___Electricity 
h. ___Natural Gas 
i. ___Oil 
j. ___Propane 
k. ___Other 
l. ___No clothes dryer 

 
62. About how many square feet of living space are in your home?  (Do not include garages 

or other unheated areas)   
Note:  A 10-foot by 12-foot room is 120 square feet 

k. Less than 500 
l. 500 – 999 
m. 1000 – 1499 
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n. 1500 – 1999 
o. 2000 – 2499 
p. 2500 – 2999 
q. 3000 – 3499 
r. 3500 – 3999 
s. 4000 or more 
t. Don’t know 

 
63. Do you own or rent your home? 

a. Own 
b. Rent 

 
64. How many levels are in your home (not including your basement)? 

a. One 
b. Two 
c. Three 

 
65. Does your home have a heated or unheated basement? 

a. Heated 
b. Unheated 
c. No basement 

 
66. Does your home have an attic? 

a. Yes 
b. No 

 
67. Are your central air/heat ducts located in the attic? 

a. Yes 
c. No 
d. Not applicable 

 
68. Does your house have cold drafts in the winter? 

a. Yes 
b. No 

 
69. Does your house have sweaty windows in the winter? 

a. Yes 
b. No 

 
70. Do you notice uneven temperatures between the rooms in your home? 

a. Yes 
b. No 

 
71. Does your heating system keep your home comfortable in winter? 

a. Yes 
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b. No 
 

72. Does your cooling system keep your home comfortable in summer? 
a. Yes 
b. No 

 
73. Do you have a programmable thermostat?       

c. Yes 
d. No 

 
74. What temperature is your thermostat set to on a typical summer weekday 

afternoon? 
g. Less than 69 degrees 
h. 69-72 degrees 
i. 73-78 degrees 
j. Higher than 78 degrees 
k. Off 
l. DK 

 
75. What temperature is your thermostat set to on a typical winter weekday 

afternoon? 
a. Less than 67 degrees 
b. 67-70 degrees 
c. 71-73 degrees 
d. 74-77 degrees 
e. Higher than 78 degrees 
f. Off 
g. DK 

76. Do You Have a Swimming Pool or Spa? 
a. Yes 
b. No 

 
77. Would a two-degree increase in the summer afternoon temperature in your home 

affect your comfort…. 
a. Not at all 
b. Slightly 
c. Moderately, or 
d. Greatly 

 
78.    How many people live in this home? 

a. 1 
b. 2 
c. 3 
d. 4 
e. 5 
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f. 6 
g. 7 
h. 8 or more 

                
79.  How many persons are usually home on a weekday afternoon? 

a. 0 
b. 1 
c. 2 
d. 3 
e. 4 
f. 5 
g. 6 
h. 7 
i. 8 or more 

 
 

   
80. Are you planning on making any large purchases to improve energy efficiency in 

the next 3 years? 
a. Yes 
b. No 
c. Not sure 

 
 
The following questions are for classification purposes only and will not be used for any 
other purpose than to help Duke Energy continue to improve service. 
 

81.    What is your age group? 
g. 18-34  
h. 35-49  
i. 50-59  
j. 60-64  
k. 65-74 
l. Over 74 

 
82. Please indicate your annual household income. 

 
a. Under $15,000  
b. $15,000-$29,999 
c. $30,000-$49,999 
d. $50,000-$74,999 
e. $75,000-$100,000 
f. Over $100,000 
g. Prefer Not to Answer 
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That completes our survey.  As I mentioned at the start of the survey, we’d like to send you 
$10 for your time.  Should we send it to <name> at <address>?      
 
Thank you for your time and feedback today!  (Politely end call) 
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Appendix E: Scan of CFL Box Insert and Online Offer 
Screenshots 
 
 

 
 

A SMALL CHANGE CAN
MAKE A BIG DIFFERENCE

Thank you for participating in Duke Energy's compact fluorescent light (CFLs) energy savings
program. Working together we can make a difference. Through your involvement you can reduce
your energy use, save money and help the environment.

One of the quickest and easiest things you can do is replace your home's most used incandescent
light bulbs with the enclosed ENERGY STARa rated CFLs. Don't wait until your incandescent lights
burn out; replace them today to start saving money.

CFL bulbs help you:

~ Save money. Just one ENERGY STAR qualified CFL can save approximately $30 or more in
electricity costs over its lifetime. Plus CFLs produce about 75 percent less heat, so they'e safer
to operate and can reduce the energy costs associated with cooling your home.

~ Save time. CFL bulbs are convenient to use in hard-to-reach and high-use fixtures. Because
CFLs last six to 10 times longer, you save time and effort in replacing burned out bulbs.

~ Save the environment: A qualified CFL bulb prevents more than 400 pounds of greenhouse gas
emissions over its lifetime.

Visit www.duke-energy.corn for more on CFLs and their disposal. If you have questions about the
contents of this kit, please call Niagara Conservation at 800-292-7687.
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+ Don't miss your chance to get FREE CFLs.-Duke Energy ~ Windows Internet Explorer provided by Duke Energy
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Appendix F: Household Characteristics and 
Demographics 

 
State * participate CFL IVR Crosstabulation  

 
   

participate CFL IVR 
Total 

1 Participant 2 Non-participant 

State 

North Carolina 
Count 184 31 215 

% of Total 43.9% 7.4% 51.3% 

South Carolina 
Count 175 29 204 

% of Total 41.8% 6.9% 48.7% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Type of Housing * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 1 

Participant 
2 Non-

participant 

Type of 
Housing 

Apartment (4 + families)---traditional structure 
Count 10 6 16 

% of 
Total 2.4% 1.4% 3.8% 

Condominium---traditional structure 
Count 7 3 10 

% of 
Total 1.7% .7% 2.4% 

DK/NS 
Count 1 1 2 

% of 
Total .2% .2% .5% 

Duplex/two-family 
Count 3 0 3 

% of 
Total .7% .0% .7% 

Multi-family building (3 or more units) 
Count 18 0 18 

% of 
Total 4.3% .0% 4.3% 

Other 
Count 2 0 2 

% of 
Total .5% .0% .5% 

Row House 
Count 1 2 3 

% of 
Total .2% .5% .7% 

Single family, mobile home 
Count 44 9 53 

% of 10.5% 2.1% 12.6% 
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Total 

Single-family home, detached construction 
Count 260 39 299 

% of 
Total 62.1% 9.3% 71.4% 

Townhouse 
Count 10 0 10 

% of 
Total 2.4% .0% 2.4% 

Two or Three family attached residence-
traditional structure 

Count 3 0 3 

% of 
Total .7% .0% .7% 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 

 
 

Year Built * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Year Built 

1959 and before 
Count 59 14 73 

% of Total 14.1% 3.3% 17.4% 

1960 to 1979 
Count 94 11 105 

% of Total 22.4% 2.6% 25.1% 

1980 to 1989 
Count 51 9 60 

% of Total 12.2% 2.1% 14.3% 

1990 to 1997 
Count 34 7 41 

% of Total 8.1% 1.7% 9.8% 

1998 to 2000 
Count 20 2 22 

% of Total 4.8% .5% 5.3% 

2001 to 2007 
Count 43 7 50 

% of Total 10.3% 1.7% 11.9% 

2008 to present 
Count 22 2 24 

% of Total 5.3% .5% 5.7% 

DK/NS 
Count 36 8 44 

% of Total 8.6% 1.9% 10.5% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Number of Rooms (excluding bathrooms but including finished basement) * participate CFL IVR Crosstabulation  

   CFLs Total 



TecMarket Works Appendices 

September 28, 2012 124 Duke Energy 
 

 1 
Participant 

2 Non-
participant 

Number of Rooms (excluding bathrooms but 
including finished basement) 

1 to 3 
Count 21 7 28 

% of 
Total 5.0% 1.7% 6.7% 

10 or 
more 

Count 30 4 34 

% of 
Total 7.2% 1.0% 8.1% 

4 
Count 48 11 59 

% of 
Total 11.5% 2.6% 14.1% 

5 
Count 63 8 71 

% of 
Total 15.0% 1.9% 16.9% 

6 
Count 82 16 98 

% of 
Total 19.6% 3.8% 23.4% 

7 
Count 56 7 63 

% of 
Total 13.4% 1.7% 15.0% 

8 
Count 35 4 39 

% of 
Total 8.4% 1.0% 9.3% 

9 
Count 23 3 26 

% of 
Total 5.5% .7% 6.2% 

DK/NS 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 

 
 

Home Heating System * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 1 

Participant 
2 Non-

participant 

Home Heating 
System 

 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Cable heat in ceiling 
Count 1 0 1 

% of .2% .0% .2% 
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Total 

Central forced air furnace 
Count 155 31 186 

% of 
Total 37.0% 7.4% 44.4% 

Coleman heater 
Count 1 0 1 

% of 
Total .2% .0% .2% 

DK/NS 
Count 4 0 4 

% of 
Total 1.0% .0% 1.0% 

Electric and oil 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Electric Baseboard 
Count 15 5 20 

% of 
Total 3.6% 1.2% 4.8% 

Electric fire place 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Electric radiator and kerosene heaters 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Gas heat 
Count 10 1 11 

% of 
Total 2.4% .2% 2.6% 

Gas heat upstairs and apollo system 
downstairs 

Count 1 0 1 

% of 
Total .2% .0% .2% 

Gas log fireplace and gas space heater 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Gas pack 
Count 6 0 6 

% of 
Total 1.4% .0% 1.4% 

Geothermal Heat Pump 
Count 3 1 4 

% of 
Total .7% .2% 1.0% 

Heat Pump 
Count 120 10 130 

% of 
Total 28.6% 2.4% 31.0% 

Heat pump and Central forced air 
Count 16 8 24 

% of 
Total 3.8% 1.9% 5.7% 
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Heat pump and gas heat 
Count 2 0 2 

% of 
Total .5% .0% .5% 

Hot water 
Count 2 0 2 

% of 
Total .5% .0% .5% 

Kerosene 
Count 2 0 2 

% of 
Total .5% .0% .5% 

None 
Count 3 0 3 

% of 
Total .7% .0% .7% 

None (broken) 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Oil furnace 
Count 1 1 2 

% of 
Total .2% .2% .5% 

Oil-fueled hot water boiler/radiant heat 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Propane and electric heaters 
Count 0 1 1 

% of 
Total .0% .2% .2% 

Radiator and wood stove/fireplace 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Space heaters 
Count 5 1 6 

% of 
Total 1.2% .2% 1.4% 

Warm morning heater 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Window heater unit 
Count 1 1 2 

% of 
Total .2% .2% .5% 

Window unit and space heaters, gas heat but 
can’t afford the gas 

Count 1 0 1 

% of 
Total .2% .0% .2% 

Wood stove/fireplace 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Total Count 359 60 419 
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% of 
Total 85.7% 14.3% 100.0% 

 
 

Age of heating system * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Age of heating system 

 
Count 3 0 3 

% of Total .7% .0% .7% 

0 to 4 years 
Count 111 19 130 

% of Total 26.5% 4.5% 31.0% 

10 to 14 years 
Count 53 9 62 

% of Total 12.6% 2.1% 14.8% 

15 to 19 years 
Count 25 7 32 

% of Total 6.0% 1.7% 7.6% 

5 to 9 years 
Count 87 6 93 

% of Total 20.8% 1.4% 22.2% 

DK/NS 
Count 49 10 59 

% of Total 11.7% 2.4% 14.1% 

more than 19 years 
Count 31 9 40 

% of Total 7.4% 2.1% 9.5% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Primary fuel used in heating system * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 1 

Participant 
2 Non-

participant 

Primary fuel used in heating 
system 

 
Count 3 0 3 

% of 
Total .7% .0% .7% 

DK/NS 
Count 5 1 6 

% of 
Total 1.2% .2% 1.4% 

Electricity 
Count 204 31 235 

% of 
Total 48.7% 7.4% 56.1% 

Electricity and Natural 
Gas 

Count 2 0 2 

% of 
Total .5% .0% .5% 
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Heat Pump 
Count 2 0 2 

% of 
Total .5% .0% .5% 

Kerosene 
Count 3 0 3 

% of 
Total .7% .0% .7% 

LP Gas 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Natural Gas 
Count 111 21 132 

% of 
Total 26.5% 5.0% 31.5% 

Oil 
Count 12 4 16 

% of 
Total 2.9% 1.0% 3.8% 

Propane 
Count 14 3 17 

% of 
Total 3.3% .7% 4.1% 

Wood 
Count 2 0 2 

% of 
Total .5% .0% .5% 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 

 
 

Secondary fuel used in primary heating system * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 1 

Participant 
2 Non-

participant 

Secondary fuel used in primary heating 
system 

 
Count 3 0 3 

% of 
Total .7% .0% .7% 

Electricity 
Count 50 4 54 

% of 
Total 11.9% 1.0% 12.9% 

Gas logs 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Kerosene 
Count 2 0 2 

% of 
Total .5% .0% .5% 

Natural Gas Count 15 1 16 
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% of 
Total 3.6% .2% 3.8% 

Not applicable 
Count 258 55 313 

% of 
Total 61.6% 13.1% 74.7% 

Oil 
Count 5 0 5 

% of 
Total 1.2% .0% 1.2% 

Propane 
Count 18 0 18 

% of 
Total 4.3% .0% 4.3% 

Wood 
Count 6 0 6 

% of 
Total 1.4% .0% 1.4% 

Wood and 
Propane 

Count 1 0 1 

% of 
Total .2% .0% .2% 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 

 
 

Home Cooling System * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 1 

Participant 
2 Non-

participant 

Home Cooling 
System 

 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Air 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Central air conditioning 
Count 191 32 223 

% of 
Total 45.6% 7.6% 53.2% 

Central air conditioning and Fans 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Central air conditioning and Geothermal 
heat pump 

Count 2 0 2 

% of 
Total .5% .0% .5% 

Central air conditioning and Through the 
wall or window 

Count 6 0 6 

% of 1.4% .0% 1.4% 
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Total 

DK/NS 
Count 2 0 2 

% of 
Total .5% .0% .5% 

Fans 
Count 2 0 2 

% of 
Total .5% .0% .5% 

Geothermal Heat Pump 
Count 3 1 4 

% of 
Total .7% .2% 1.0% 

Heat pump and Central air conditioning 
Count 24 7 31 

% of 
Total 5.7% 1.7% 7.4% 

Heat pump and Through the wall or window 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Heat pump and Through the wall or window 
Count 2 0 2 

% of 
Total .5% .0% .5% 

Heat pump for cooling 
Count 83 8 91 

% of 
Total 19.8% 1.9% 21.7% 

Heat pump for cooling and Fans 
Count 1 0 1 

% of 
Total .2% .0% .2% 

Heat pump for cooling, Fans and Open 
windows 

Count 1 0 1 

% of 
Total .2% .0% .2% 

None, do not cool the home 
Count 2 1 3 

% of 
Total .5% .2% .7% 

Through the wall or window air conditioning 
unit 

Count 34 11 45 

% of 
Total 8.1% 2.6% 10.7% 

Through the wall or window air conditioning 
unit and Fans 

Count 2 0 2 

% of 
Total .5% .0% .5% 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 

 
 

Number of window cooling units * participate CFL IVR Crosstabulation  
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 CFLs 
Total 

1 Participant 2 Non-participant 

Number of window cooling units 

 
Count 1 0 1 

% of Total .2% .0% .2% 

1 
Count 31 6 37 

% of Total 7.4% 1.4% 8.8% 

2 
Count 20 7 27 

% of Total 4.8% 1.7% 6.4% 

3 
Count 9 2 11 

% of Total 2.1% .5% 2.6% 

5 
Count 3 0 3 

% of Total .7% .0% .7% 

8 or more 
Count 1 0 1 

% of Total .2% .0% .2% 

DK/NS 
Count 1 0 1 

% of Total .2% .0% .2% 

None 
Count 293 45 338 

% of Total 69.9% 10.7% 80.7% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Cooling System Fuel * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Cooling System Fuel 

 
Count 1 0 1 

% of Total .2% .0% .2% 

DK/NS 
Count 8 3 11 

% of Total 1.9% .7% 2.6% 

Electricity 
Count 324 52 376 

% of Total 77.3% 12.4% 89.7% 

Freon 
Count 2 0 2 

% of Total .5% .0% .5% 

Natural Gas 
Count 11 3 14 

% of Total 2.6% .7% 3.3% 

None 
Count 8 1 9 

% of Total 1.9% .2% 2.1% 

Oil Count 3 1 4 
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% of Total .7% .2% 1.0% 

Propane 
Count 2 0 2 

% of Total .5% .0% .5% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Age of cooling system * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Age of cooling system 

 
Count 9 0 9 

% of Total 2.1% .0% 2.1% 

0 to 4 years 
Count 110 18 128 

% of Total 26.3% 4.3% 30.5% 

10 to 14 years 
Count 54 10 64 

% of Total 12.9% 2.4% 15.3% 

15 to 19 years 
Count 27 4 31 

% of Total 6.4% 1.0% 7.4% 

19 years or older 
Count 19 6 25 

% of Total 4.5% 1.4% 6.0% 

5 to 9 years 
Count 94 9 103 

% of Total 22.4% 2.1% 24.6% 

DK/NS 
Count 45 12 57 

% of Total 10.7% 2.9% 13.6% 

Do not have 
Count 1 1 2 

% of Total .2% .2% .5% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Water Heater Fuel * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Water Heater Fuel 

DK/NS 
Count 7 1 8 

% of Total 1.7% .2% 1.9% 

Electricity 
Count 245 41 286 

% of Total 58.5% 9.8% 68.3% 

Electricity and Natural Gas Count 1 3 4 
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% of Total .2% .7% 1.0% 

Electricity and Oil 
Count 1 0 1 

% of Total .2% .0% .2% 

Electricity and Propane 
Count 1 0 1 

% of Total .2% .0% .2% 

Natural Gas 
Count 95 15 110 

% of Total 22.7% 3.6% 26.3% 

Natural Gas and Tankless on-demand 
Count 1 0 1 

% of Total .2% .0% .2% 

None 
Count 2 0 2 

% of Total .5% .0% .5% 

Oil 
Count 1 0 1 

% of Total .2% .0% .2% 

Propane 
Count 4 0 4 

% of Total 1.0% .0% 1.0% 

Wood 
Count 1 0 1 

% of Total .2% .0% .2% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Age of water heater * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Age of water heater 

 
Count 2 0 2 

% of Total .5% .0% .5% 

0 to 4 years 
Count 120 17 137 

% of Total 28.6% 4.1% 32.7% 

10 to 14 years 
Count 53 9 62 

% of Total 12.6% 2.1% 14.8% 

15 to 19 years 
Count 19 10 29 

% of Total 4.5% 2.4% 6.9% 

5 to 9 years 
Count 103 9 112 

% of Total 24.6% 2.1% 26.7% 

DK/NS 
Count 51 13 64 

% of Total 12.2% 3.1% 15.3% 

more than 19 years 
Count 11 2 13 

% of Total 2.6% .5% 3.1% 
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Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Stovetop/Range Fuel * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Stovetop/Range Fuel 

DK/NS 
Count 2 0 2 

% of Total .5% .0% .5% 

Electricity 
Count 316 48 364 

% of Total 75.4% 11.5% 86.9% 

Electricity and Natural Gas 
Count 1 0 1 

% of Total .2% .0% .2% 

Electricity and Wood 
Count 0 1 1 

% of Total .0% .2% .2% 

Natural Gas 
Count 33 8 41 

% of Total 7.9% 1.9% 9.8% 

No stovetop or range 
Count 0 2 2 

% of Total .0% .5% .5% 

Propane 
Count 7 1 8 

% of Total 1.7% .2% 1.9% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Over Fuel * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Over Fuel 

DK/NS 
Count 2 0 2 

% of Total .5% .0% .5% 

Electricity 
Count 328 52 380 

% of Total 78.3% 12.4% 90.7% 

Electricity and Natural Gas 
Count 1 0 1 

% of Total .2% .0% .2% 

Electricity and Propane 
Count 1 0 1 

% of Total .2% .0% .2% 

Natural Gas 
Count 21 6 27 

% of Total 5.0% 1.4% 6.4% 
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No oven 
Count 0 1 1 

% of Total .0% .2% .2% 

Propane 
Count 6 1 7 

% of Total 1.4% .2% 1.7% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Clothes Dryer Fuel * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Clothes Dryer Fuel 

DK/NS 
Count 1 0 1 

% of Total .2% .0% .2% 

Electricity 
Count 319 52 371 

% of Total 76.1% 12.4% 88.5% 

Natural Gas 
Count 17 1 18 

% of Total 4.1% .2% 4.3% 

No clothes dryer 
Count 20 7 27 

% of Total 4.8% 1.7% 6.4% 

Propane 
Count 2 0 2 

% of Total .5% .0% .5% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Square feet of living space (excluding garages and other unheated areas) * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 1 

Participant 
2 Non-

participant 

Square feet of living space (excluding garages and 
other unheated areas) 

 
Count 0 1 1 

% of 
Total .0% .2% .2% 

1000 to 
1499 

Count 93 15 108 

% of 
Total 22.2% 3.6% 25.8% 

1500 to 
1999 

Count 71 16 87 

% of 
Total 16.9% 3.8% 20.8% 

2000 to 
2499 

Count 50 6 56 

% of 11.9% 1.4% 13.4% 



TecMarket Works Appendices 

September 28, 2012 136 Duke Energy 
 

Total 

2500 to 
2999 

Count 25 1 26 

% of 
Total 6.0% .2% 6.2% 

3000 to 
3499 

Count 11 3 14 

% of 
Total 2.6% .7% 3.3% 

3500 to 
3999 

Count 9 1 10 

% of 
Total 2.1% .2% 2.4% 

4000 or 
more 

Count 7 2 9 

% of 
Total 1.7% .5% 2.1% 

500 to 999 
Count 42 4 46 

% of 
Total 10.0% 1.0% 11.0% 

DK/NS 
Count 49 11 60 

% of 
Total 11.7% 2.6% 14.3% 

Less than 
500 

Count 2 0 2 

% of 
Total .5% .0% .5% 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 

 
 

Own or Rent * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Own or Rent 

 
Count 0 1 1 

% of Total .0% .2% .2% 

Own 
Count 284 42 326 

% of Total 67.8% 10.0% 77.8% 

Rent 
Count 75 17 92 

% of Total 17.9% 4.1% 22.0% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Number of floors in home * participate CFL IVR Crosstabulation  
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CFLs 
Total 

1 Participant 2 Non-participant 

Number of floors in home 

 
Count 0 1 1 

% of Total .0% .2% .2% 

1 
Count 244 44 288 

% of Total 58.2% 10.5% 68.7% 

2 
Count 100 14 114 

% of Total 23.9% 3.3% 27.2% 

3 
Count 15 1 16 

% of Total 3.6% .2% 3.8% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Basement Heat * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Basement Heat 

 
Count 0 1 1 

% of Total .0% .2% .2% 

Heated 
Count 46 5 51 

% of Total 11.0% 1.2% 12.2% 

No basement 
Count 271 47 318 

% of Total 64.7% 11.2% 75.9% 

Unheated 
Count 42 7 49 

% of Total 10.0% 1.7% 11.7% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

YN Attic * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Attic 

 
Count 0 1 1 

% of Total .0% .2% .2% 

No 
Count 124 26 150 

% of Total 29.6% 6.2% 35.8% 

Yes 
Count 235 33 268 

% of Total 56.1% 7.9% 64.0% 
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Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Central air/heat ducts located in the attic * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Central air/heat ducts located in the attic 

 
Count 0 1 1 

% of Total .0% .2% .2% 

No 
Count 145 21 166 

% of Total 34.6% 5.0% 39.6% 

Not applicable 
Count 133 30 163 

% of Total 31.7% 7.2% 38.9% 

Yes 
Count 81 8 89 

% of Total 19.3% 1.9% 21.2% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 

Comfort Series 
 
 

Does your house have cold drafts in the winter? * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Does your house have cold drafts in the winter? 

 
Count 0 1 1 

% of Total .0% .2% .2% 

No 
Count 233 34 267 

% of Total 55.6% 8.1% 63.7% 

Yes 
Count 126 25 151 

% of Total 30.1% 6.0% 36.0% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Does your house have sweaty windows in the winter? * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Does your house have sweaty windows in the winter?  Count 0 1 1 
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% of Total .0% .2% .2% 

No 
Count 262 41 303 

% of Total 62.5% 9.8% 72.3% 

Yes 
Count 97 18 115 

% of Total 23.2% 4.3% 27.4% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Do you notice uneven temperatures between the rooms in your home? * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 1 

Participant 
2 Non-

participant 

Do you notice uneven temperatures between the rooms in 
your home? 

 
Count 0 1 1 

% of 
Total .0% .2% .2% 

No 
Count 149 26 175 

% of 
Total 35.6% 6.2% 41.8% 

Yes 
Count 210 33 243 

% of 
Total 50.1% 7.9% 58.0% 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 

 
 

r Does your heating system keep your home comfortable in winter? * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 1 

Participant 
2 Non-

participant 

Does your heating system keep your home 
comfortable in winter? 

 
Count 0 1 1 

% of 
Total .0% .2% .2% 

No 
Count 39 2 41 

% of 
Total 9.3% .5% 9.8% 

Not 
applicable 

Count 5 0 5 

% of 
Total 1.2% .0% 1.2% 

Yes 
Count 315 57 372 

% of 75.2% 13.6% 88.8% 
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Total 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 

 
 

Does your cooling system keep your home comfortable in summer? * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 1 

Participant 
2 Non-

participant 

Does your cooling system keep your home 
comfortable in summer? 

 
Count 0 1 1 

% of 
Total .0% .2% .2% 

No 
Count 32 3 35 

% of 
Total 7.6% .7% 8.4% 

Not 
applicable 

Count 4 2 6 

% of 
Total 1.0% .5% 1.4% 

Yes 
Count 323 54 377 

% of 
Total 77.1% 12.9% 90.0% 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 

 
 

Do you have a programmable thermostat? * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Do you have a programmable thermostat? 

 
Count 0 1 1 

% of Total .0% .2% .2% 

No 
Count 157 33 190 

% of Total 37.5% 7.9% 45.3% 

Yes 
Count 202 26 228 

% of Total 48.2% 6.2% 54.4% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

What temperature is your thermostat set to on a typical summer weekday afternoon? * participate CFL IVR 
Crosstabulation  
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CFLs 
Total 1 

Participant 
2 Non-

participant 

What temperature is your thermostat set to on a 
typical summer weekday afternoon? 

 
Count 0 1 1 

% of 
Total .0% .2% .2% 

69 to 72 
degrees 

Count 117 25 142 

% of 
Total 27.9% 6.0% 33.9% 

73 to 78 
degrees 

Count 159 6 165 

% of 
Total 37.9% 1.4% 39.4% 

DK/NS 
Count 13 8 21 

% of 
Total 3.1% 1.9% 5.0% 

Higher than 78 
degrees 

Count 20 0 20 

% of 
Total 4.8% .0% 4.8% 

Less than 69 
degrees 

Count 35 11 46 

% of 
Total 8.4% 2.6% 11.0% 

Off 
Count 15 9 24 

% of 
Total 3.6% 2.1% 5.7% 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 

 
 

What temperature is your thermostat set to on a typical winter weekday afternoon? * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 1 

Participant 
2 Non-

participant 

What temperature is your thermostat set to on a 
typical winter weekday afternoon? 

 
Count 0 1 1 

% of 
Total .0% .2% .2% 

67 to 70 
degrees 

Count 167 28 195 

% of 
Total 39.9% 6.7% 46.5% 

71 to 73 
degrees 

Count 96 12 108 

% of 
Total 22.9% 2.9% 25.8% 

74 to 77 Count 36 3 39 
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degrees % of 
Total 8.6% .7% 9.3% 

DK/NS 
Count 10 6 16 

% of 
Total 2.4% 1.4% 3.8% 

Higher than 78 
degrees 

Count 9 2 11 

% of 
Total 2.1% .5% 2.6% 

Less than 67 
degrees 

Count 34 6 40 

% of 
Total 8.1% 1.4% 9.5% 

Off 
Count 7 2 9 

% of 
Total 1.7% .5% 2.1% 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 

 
 

Do you have a swimming pool, spa or hot tub? * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Do you have a swimming pool, spa or hot tub? 

 
Count 0 1 1 

% of Total .0% .2% .2% 

No 
Count 317 54 371 

% of Total 75.7% 12.9% 88.5% 

Yes 
Count 42 5 47 

% of Total 10.0% 1.2% 11.2% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

A two-degree increase in the summer afternoon temperature in your home affect your comfort…. * participate CFL IVR 
Crosstabulation  

 
   

CFLs 
Total 1 

Participant 
2 Non-

participant 

A two-degree increase in the summer afternoon 
temperature in your home affect your comfort…. 

 
Count 0 1 1 

% of 
Total .0% .2% .2% 

DK/NS 
Count 6 4 10 

% of 1.4% 1.0% 2.4% 
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Total 

Greatly 
Count 24 7 31 

% of 
Total 5.7% 1.7% 7.4% 

Moderately 
Count 73 10 83 

% of 
Total 17.4% 2.4% 19.8% 

Not at all 
Count 109 22 131 

% of 
Total 26.0% 5.3% 31.3% 

Slightly 
Count 147 16 163 

% of 
Total 35.1% 3.8% 38.9% 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 

 
 

Number of people living in home * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Number of people living in home 

 
Count 0 1 1 

% of Total .0% .2% .2% 

1 
Count 70 22 92 

% of Total 16.7% 5.3% 22.0% 

2 
Count 157 22 179 

% of Total 37.5% 5.3% 42.7% 

3 
Count 75 6 81 

% of Total 17.9% 1.4% 19.3% 

4 
Count 37 3 40 

% of Total 8.8% .7% 9.5% 

5 
Count 15 2 17 

% of Total 3.6% .5% 4.1% 

6 
Count 4 2 6 

% of Total 1.0% .5% 1.4% 

7 
Count 0 2 2 

% of Total .0% .5% .5% 

Prefer Not to Answer 
Count 1 0 1 

% of Total .2% .0% .2% 

Total Count 359 60 419 
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% of Total 85.7% 14.3% 100.0% 

 
 

Number of people usually home on a weekday afternoon * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 1 

Participant 
2 Non-

participant 

Number of people usually home on a 
weekday afternoon 

 
Count 0 1 1 

% of 
Total .0% .2% .2% 

0 
Count 47 6 53 

% of 
Total 11.2% 1.4% 12.6% 

1 
Count 105 24 129 

% of 
Total 25.1% 5.7% 30.8% 

2 
Count 133 16 149 

% of 
Total 31.7% 3.8% 35.6% 

3 
Count 45 5 50 

% of 
Total 10.7% 1.2% 11.9% 

4 
Count 16 2 18 

% of 
Total 3.8% .5% 4.3% 

5 
Count 7 2 9 

% of 
Total 1.7% .5% 2.1% 

6 
Count 0 2 2 

% of 
Total .0% .5% .5% 

7 
Count 1 1 2 

% of 
Total .2% .2% .5% 

8 or more 
Count 0 1 1 

% of 
Total .0% .2% .2% 

Prefer Not to 
Answer 

Count 5 0 5 

% of 
Total 1.2% .0% 1.2% 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 
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Planning to make a large purchase to improve energy efficiency in the next 3 years * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 1 

Participant 
2 Non-

participant 

Planning to make a large purchase to improve energy 
efficiency in the next 3 years 

 
Count 0 1 1 

% of 
Total .0% .2% .2% 

No 
Count 195 42 237 

% of 
Total 46.5% 10.0% 56.6% 

Not 
sure 

Count 107 3 110 

% of 
Total 25.5% .7% 26.3% 

Yes 
Count 57 14 71 

% of 
Total 13.6% 3.3% 16.9% 

Total 
Count 359 60 419 

% of 
Total 85.7% 14.3% 100.0% 

 
 

Age Group * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Age Group 

 
Count 0 1 1 

% of Total .0% .2% .2% 

18 to 34 
Count 52 5 57 

% of Total 12.4% 1.2% 13.6% 

35 to 49 
Count 85 14 99 

% of Total 20.3% 3.3% 23.6% 

50 to 59 
Count 75 15 90 

% of Total 17.9% 3.6% 21.5% 

60 to 64 
Count 36 7 43 

% of Total 8.6% 1.7% 10.3% 

65 to 74 
Count 57 13 70 

% of Total 13.6% 3.1% 16.7% 

Over 74 
Count 44 5 49 

% of Total 10.5% 1.2% 11.7% 

Prefer Not to Answer Count 10 0 10 
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% of Total 2.4% .0% 2.4% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 

 
 

Annual Household Income * participate CFL IVR Crosstabulation  

 
   

CFLs 
Total 

1 Participant 2 Non-participant 

Annual Household Income 

 
Count 0 1 1 

% of Total .0% .2% .2% 

$15,000-$29,999 
Count 67 14 81 

% of Total 16.0% 3.3% 19.3% 

$30,000-$49,999 
Count 70 12 82 

% of Total 16.7% 2.9% 19.6% 

$50,000-$74,999 
Count 58 3 61 

% of Total 13.8% .7% 14.6% 

$75,000-$100,000 
Count 30 0 30 

% of Total 7.2% .0% 7.2% 

Over $100,000 
Count 17 2 19 

% of Total 4.1% .5% 4.5% 

Prefer Not to Answer 
Count 69 17 86 

% of Total 16.5% 4.1% 20.5% 

Under $15,000 
Count 48 11 59 

% of Total 11.5% 2.6% 14.1% 

Total 
Count 359 60 419 

% of Total 85.7% 14.3% 100.0% 
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Appendix G: Impact Algorithms 
 

CFLs 
 
General Algorithm 
 
Gross Summer Coincident Demand Savings 
 

∆kW = ISR × units ×  





1000
 Watts- Watts eebase  × CF × (1 + HVACd) 

 
Gross Annual Energy Savings 
 

∆kWh = ISR × units × 



 ××

1000
HOU)(Watts - HOU)(Watts eebase  × 365 × (1 + HVACc) 

 
where:  
 
∆kW = gross coincident demand savings 
∆kWh = gross annual energy savings 
units = number of units installed under the program 
Wattsee  = connected load of energy-efficient unit = 16.35 
Wattsbase  = connected (nameplate) load of baseline unit(s) displaced  
HOU = Average daily hours of use (based on connected load)  
CF = coincidence factor = 0.123 
HVACc = HVAC system interaction factor for annual electricity consumption = -0.037 
HVACd  = HVAC system interaction factor for demand = 0.168 
 
The coincidence factor for this analysis was taken from Duke Energy’s Residential Smart $aver 
lighting logger study performed in North Carolina with participants from the 2010 CFL 
campaigns.   
 
HVACc  - the HVAC interaction factor for annual energy consumption depends on the HVAC 
system, heating fuel type, and location.  The HVAC interaction factors for annual energy 
consumption were taken from DOE-2 simulations of the residential prototype building described 
at the end of this Appendix. The weights were determined through appliance saturation data from 
the Home Profile Database supplied by Duke Energy. 
 
Charlotte, NC 
Heating Fuel Heating System Cooling System Weight HVACc 
Other Any except Heat 

Pump 
Any except Heat 
Pump 

0.0042 0.069 

None 0.0004 0 
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Any Heat Pump Heat Pump 0.2782 -0.1 
Gas 
Propane 
Oil 

Central Furnace None 0.0067 0 
Room/Window 0.5508 0.069 
Central AC 0.069 

Electricity Electric 
baseboard/ 
central furnace 

None 0.0030 -0.43 
Room/Window 0.1493 -0.31 
Central AC -0.31 

None None Any 0.0074 0 
Total Weighted Average 1 -0.037 
 
 
HVACd - the HVAC interaction factor for demand depends on the cooling system type.  The 
HVAC interaction factors for summer peak demand were taken from DOE-2 simulations of the 
residential prototype building described at the end of this Appendix. 
 
Charlotte, NC  
Cooling System HVACd 
None 0 
Room/Window .17 
Central AC .17 
Heat Pump .17 

Prototypical Building Model Description 
The impact analysis for many of the HVAC related measures are based on DOE-2.2 simulations 
of a set of prototypical residential buildings.  The prototypical simulation models were derived 
from the residential building prototypes used in the California Database for Energy Efficiency 
Resources (DEER) study (Itron, 2005), with adjustments make for local building practices and 
climate.  The prototype “model” in fact contains 4 separate residential buildings; 2 one-story and 
2 two-story buildings.  The each version of the 1 story and 2 story buildings are identical except 
for the orientation, which is shifted by 90 degrees.  The selection of these 4 buildings is designed 
to give a reasonable average response of buildings of different design and orientation to the 
impact of energy efficiency measures.  A sketch of the residential prototype buildings is shown 
in Figure 12. 
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Figure 12.  Computer Rendering of Residential Building Prototype Model 
 
The general characteristics of the residential building prototype model are summarized below: 
 
Residential Building Prototype Description 

Characteristic Value 
Conditioned floor area 1 story house: 1465 SF  

2 story house:  2930 SF  
Wall construction and R-value Wood frame with siding, R-11  
Roof construction and R-value Wood frame with asphalt shingles, R-19  
Glazing type Single pane clear 
Lighting and appliance power density 0.51 W/SF average 
HVAC system type Packaged single zone AC or heat pump 
HVAC system size Based on peak load with 20% oversizing.  Average 

640 SF/ton  
HVAC system efficiency SEER = 8.5  
Thermostat setpoints Heating:  70°F with setback to 60°F 

Cooling:  75°F with setup to 80°F 
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Characteristic Value 
Duct location Attic (unconditioned space) 
Duct surface area Single story house:  390 SF supply, 72 SF return 

Two story house:  505 SF supply, 290 SF return 
Duct insulation Uninsulated 
Duct leakage 26%; evenly distributed between supply and return 
Cooling season Charlotte – April 17th to October 6th  

 
Natural ventilation Allowed during cooling season when cooling 

setpoint exceeded and outdoor temperature < 
65°F.  3 air changes per hour 

 

References 
 Itron, 2005.  “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study, 
Final Report,”  Itron, Inc., J.J. Hirsch and Associates, Synergy Consulting, and Quantum 
Consulting.  December, 2005.  Available at http://eega.cpuc.ca.gov/deer 
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Appendix H: DSMore Table 
 

 
 
 

                 Impacts

CFLs NC & SC 33.6 0.0455 0.0056 lamp 8.91% 30.6 0.0415 0.0051 no 5

Program wide 33.6 0.0455 0.0056 8.91% 30.6 0.0415 0.0051 5

EM&V net kW 
(coincident 
peak/unit)

EM&V load 
shape 

(yes/no)

EUL (whole 
number)

Technology Product 
code State

EM&V gross 
savings 

(kWh/unit)

EM&V gross 
kW 

(customer 
peak/unit)

EM&V gross 
kW 

(coincident 
peak/unit)

Unit of 
measure

Combined 
spillover less 
freeridership 
adjustment

EM&V net 
savings  

(kWh/unit)

EM&V net kW 
(customer 
peak/unit)
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June 16, 2011:  This report has been revised. The original version of this report used 

measure savings estimates based on DSMore program planning projections from 2008.  

This version of the report uses the most current (2010) savings projections.  The update 

affects the measure savings realization rates and the total program projected savings.  

The changes affect Table ES-1 through Table ES-3, Table 1 through Table 4, and Table 

16 through Table 26.  References to the realization rates in the text were updated 

consistent with the values in the updated tables. 

  

The 2010 DSMore savings projections include HVAC interactive effects.  Footnotes 6 

and 7 were revised to include mention of HVAC interactive effects.  A section describing 
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the development of HVAC interactive effects multipliers (called “waste heat factors”) 

was added to the report starting on page 59. A new Table (Table 15) was added that lists 

the waste heat factors derived for this study. 

  

The realization rates for Eligible Fixtures Only shown in Tables 18 and 19 were revised 

for North Carolina site 16 and South Carolina site 3.  The evaluated savings were set to 

zero for these sites. 

  

The effective useful life for Other lighting measures in Table 24 was revised from 12 

years to 10 years to better represent the mix of lighting measures in the Other lighting 

category. 
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Executive Summary 

Summary of Findings 

This Executive Summary provides an overview of the key findings identified through this 

evaluation. 

 

Significant Process Evaluation Findings 

 The trade allies and commercial customers would like to have the prescriptive 

program application process available online.  This would make the program 

operate more smoothly for both Duke Energy staff and the Smart $aver
®
 

partnering trade allies and would speed accessibility to the participation process 

and eliminate problems with obtaining hard-copy application forms and 

transmitting them via fax.   

 

 The trade allies would like an increase in collaborative marketing between Duke 

Energy and the trade allies to raise awareness of the program. To achieve this they 

suggested that Duke Energy provide more literature on the program to the trade 

allies and to a list of targeted contacts supplied by trade allies. Several trade allies 

also would like to see Duke Energy initiate a preferred vendor program for the 

Non-Residential Smart $aver
®
 Program. 

 

Significant Impact Evaluation Findings 

 Even though these algorithms are not the source of record for program impact 

calculations, the measure savings algorithms in the third-party program tracking 

database contain errors.  Program accomplishments should be tracked using 

measure counts from the program tracking database and unit energy savings from 

program design calculations contained within DSMore until the errors can be 

corrected. Duke Energy was aware of this problem, and steps will be taken to 

correct this issue. 

 

 Customer self-reported fixture watts for new and replaced fixtures are 

inconsistently reported and proving to be unreliable.  We suggest removing this 

information from the applications to reduce customer burden. 

 

 Energy and demand savings realization rates for kWh and kW for high bay 

lighting were very close to 1.0, indicating the program planning estimates provide 

a good indication of average high bay lighting participant savings.  

 

A summary of the impact findings is presented in the standardized Duke Energy Program 

Impact Metrics Tables below. Table ES-3 presents total fixtures across both states as well 

as weighted averages for the “per fixture” savings metrics. North and South Carolina are 

weighted at 65% and 35% respectively. This distribution reflects the quantity of fixtures 

in each state as compared to the total from both. 
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Table ES-1 Program Impact Metrics Summary for North Carolina 
Metric Result 

Number of Program Participants from 6-1-2009 to 4-30-2010 23,600 fixtures 
Gross kW per fixture kW/fixture 

High Bay 2L T-5 High Output 0.098 
High Bay 3L T-5 High Output 0.148 
High Bay 4L T-5 High Output 0.307 
High Bay 6L T-5 High Output 0.147 
High Bay 8L T-5 High Output 0.498 
High Bay Fluorescent 4 Lamp (F32 Watt T8) 0.197 
High Bay Fluorescent 6 Lamp (F32 Watt T8) 0.318 
High Bay Fluorescent 8 Lamp (F32 Watt T8) 0.214 

Gross kWh per fixture kWh/fixture 
High Bay 2L T-5 High Output 578 
High Bay 3L T-5 High Output 867 
High Bay 4L T-5 High Output 1,799 
High Bay 6L T-5 High Output 859 
High Bay 8L T-5 High Output 2,924 
High Bay Fluorescent 4 Lamp (F32 Watt T8) 1,157 
High Bay Fluorescent 6 Lamp (F32 Watt T8) 1,863 
High Bay Fluorescent 8 Lamp (F32 Watt T8) 1,253 

Gross therms per fixture N/A 
Freeridership rate 30% 
Spillover rate  
Self Selection and False Response rate  
Total Discounting to be applied to Gross values 30% 
Net kW per fixture kW/fixture 

High Bay 2L T-5 High Output 0.069 
High Bay 3L T-5 High Output 0.104 
High Bay 4L T-5 High Output 0.215 
High Bay 6L T-5 High Output 0.103 
High Bay 8L T-5 High Output 0.349 
High Bay Fluorescent 4 Lamp (F32 Watt T8) 0.138 
High Bay Fluorescent 6 Lamp (F32 Watt T8) 0.223 
High Bay Fluorescent 8 Lamp (F32 Watt T8) 0.150 

Net kWh per fixture kWh/fixture 
High Bay 2L T-5 High Output 405 
High Bay 3L T-5 High Output 607 
High Bay 4L T-5 High Output 1,259 
High Bay 6L T-5 High Output 601 
High Bay 8L T-5 High Output 2,047 
High Bay Fluorescent 4 Lamp (F32 Watt T8) 810 
High Bay Fluorescent 6 Lamp (F32 Watt T8) 1,304 
High Bay Fluorescent 8 Lamp (F32 Watt T8) 877 

Net therms per fixture N/A 
Measure Life 10 
 

Table ES-2 Program Impact Metrics Summary for South Carolina 
Metric Result 

Number of Program Participants from 6-1-2009 to 4-30-2010 12,615 fixtures 
Gross kW per fixture kW/fixture 

High Bay 2L T-5 High Output 0.088 
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Metric Result 

High Bay 3L T-5 High Output 0.132 
High Bay 4L T-5 High Output 0.274 
High Bay 6L T-5 High Output 0.131 
High Bay 8L T-5 High Output 0.446 
High Bay Fluorescent 4 Lamp (F32 Watt T8) 0.176 
High Bay Fluorescent 6 Lamp (F32 Watt T8) 0.284 
High Bay Fluorescent 8 Lamp (F32 Watt T8) 0.191 

Gross kWh per fixture kWh/fixture 
High Bay 2L T-5 High Output 530 
High Bay 3L T-5 High Output 795 
High Bay 4L T-5 High Output 1,650 
High Bay 6L T-5 High Output 788 
High Bay 8L T-5 High Output 2,681 
High Bay Fluorescent 4 Lamp (F32 Watt T8) 1,060 
High Bay Fluorescent 6 Lamp (F32 Watt T8) 1,709 
High Bay Fluorescent 8 Lamp (F32 Watt T8) 1,149 

Gross therms per fixture N/A 
Freeridership rate 30% 
Spillover rate  
Self Selection and False Response rate  
Total Discounting to be applied to Gross values 30% 
Net kW per fixture kW/fixture 

High Bay 2L T-5 High Output 0.062 
High Bay 3L T-5 High Output 0.092 
High Bay 4L T-5 High Output 0.192 
High Bay 6L T-5 High Output 0.092 
High Bay 8L T-5 High Output 0.312 
High Bay Fluorescent 4 Lamp (F32 Watt T8) 0.123 
High Bay Fluorescent 6 Lamp (F32 Watt T8) 0.199 
High Bay Fluorescent 8 Lamp (F32 Watt T8) 0.134 

Net kWh per fixture kWh/fixture 
High Bay 2L T-5 High Output 371 
High Bay 3L T-5 High Output 557 
High Bay 4L T-5 High Output 1,155 
High Bay 6L T-5 High Output 552 
High Bay 8L T-5 High Output 1,877 
High Bay Fluorescent 4 Lamp (F32 Watt T8) 742 
High Bay Fluorescent 6 Lamp (F32 Watt T8) 1,196 
High Bay Fluorescent 8 Lamp (F32 Watt T8) 804 

Net therms per fixture N/A 
Measure Life 10 
 

Table ES-3 Program Impact Metrics Summary for North and South Carolina 
Metric Result 

Number of Program Participants from 6-1-2009 to 4-30-2010 36,215 fixtures 
Gross kW per fixture kW/fixture 

High Bay 2L T-5 High Output 0.095 
High Bay 3L T-5 High Output 0.143 
High Bay 4L T-5 High Output 0.296 
High Bay 6L T-5 High Output 0.141 
High Bay 8L T-5 High Output 0.481 
High Bay Fluorescent 4 Lamp (F32 Watt T8) 0.190 
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Metric Result 

High Bay Fluorescent 6 Lamp (F32 Watt T8) 0.306 
High Bay Fluorescent 8 Lamp (F32 Watt T8) 0.206 

Gross kWh per fixture kWh/fixture 
High Bay 2L T-5 High Output 561 
High Bay 3L T-5 High Output 843 
High Bay 4L T-5 High Output 1748 
High Bay 6L T-5 High Output 835 
High Bay 8L T-5 High Output 2842 
High Bay Fluorescent 4 Lamp (F32 Watt T8) 1124 
High Bay Fluorescent 6 Lamp (F32 Watt T8) 1811 
High Bay Fluorescent 8 Lamp (F32 Watt T8) 1218 

Gross therms per fixture N/A 
Freeridership rate 30% 
Spillover rate  
Self Selection and False Response rate  
Total Discounting to be applied to Gross values 30% 
Net kW per fixture kW/fixture 

High Bay 2L T-5 High Output 0.067 
High Bay 3L T-5 High Output 0.100 
High Bay 4L T-5 High Output 0.207 
High Bay 6L T-5 High Output 0.099 
High Bay 8L T-5 High Output 0.337 
High Bay Fluorescent 4 Lamp (F32 Watt T8) 0.133 
High Bay Fluorescent 6 Lamp (F32 Watt T8) 0.214 
High Bay Fluorescent 8 Lamp (F32 Watt T8) 0.144 

Net kWh per fixture kWh/fixture 
High Bay 2L T-5 High Output 393 
High Bay 3L T-5 High Output 590 
High Bay 4L T-5 High Output 1,224 
High Bay 6L T-5 High Output 585 
High Bay 8L T-5 High Output 1,989 
High Bay Fluorescent 4 Lamp (F32 Watt T8) 787 
High Bay Fluorescent 6 Lamp (F32 Watt T8) 1,268 
High Bay Fluorescent 8 Lamp (F32 Watt T8) 853 

Net therms per fixture N/A 
Measure Life 10 
 

Recommendations 

1. Evaluate the usefulness of a possible training webinar. Consider recording a 

webinar for future web access. A webinar may prove to be a benefit only if it is 

offered live, with a live question and answer period. 

 

2. Explore the effectiveness of email and electronic campaigns and survey trade 

allies to determine the frequency with which they prefer to be contacted. Reports 

from the field suggest that trade allies may prefer the less-expensive email 

campaigns over mailed materials. This may allow the Non Res Smart $aver
®
 to 

have a broader reach at a lower cost. 

 

3. Duke Energy should consider the feasibility of providing more case studies on 

customers who have implemented energy efficiency projects using high-priority 
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high-impact measures in program materials provided to trade allies for them to 

share with their customers. Duke Energy may wish to include case studies on 

customers from several market segments. If built correctly, such case studies 

would increase the understanding of the Smart $aver
®
 program by customers in 

different market segments because they would have examples to which they can 

relate, lowering the perceived risk and uncertainty for new participants.  

 

4. Duke Energy should explore the feasibility of developing a coordinated marketing 

campaign for one market segment, implementing it as a pilot, and evaluating its 

effectiveness. A small pilot would allow Duke Energy to assess whether targeting 

marketing to one segment would be a more effective approach for future program 

efforts. 

 

5. Duke Energy and WECC should jointly share and discuss their technology 

selection processes. This would allow both parties to better provide feedback in 

order to make accurate estimates of market activity. This would also allow both 

Duke Energy and WECC to explain, if the trade allies ask, why certain 

technologies are not included. 

 

6. WECC should provide timely feedback to Duke Energy about whether they 

believe the projected market activity levels provided by Duke Energy are realistic, 

based upon WECC’s experience in the field. This would allow Duke Energy to 

use WECC’s direct experience in the field to relay any upcoming customer 

purchasing trends. 

 

7. If poor economic conditions are expected to impact customers’ ability to take on 

retrofit projects, and if there is enough spread among the energy efficiency levels 

of equipment available to make offering multiple levels of efficiency a viable 

option, Duke Energy should assess whether it is feasible to test a tiered 

prescriptive program that would allow customers to still install energy efficient 

technologies when the highest efficiency models are priced out of their current 

means.  However, Duke Energy should not trade off higher levels of free ridership 

in exchange for increased participation in a program that achieves lower levels of 

energy savings. It is possible that cost per achieved net kWh would be increased 

under such an offer depending on how the market would respond. 

 

8. Explore whether it is feasible to create marketing and outreach campaigns that 

focus on lifecycle costs. This may allow customers to look beyond consideration 

about a measure’s capital cost and its incentive, and understand the energy 

savings that would be delivered over the measure’s effective useful life. 

 

9. Make the template for itemizing invoices available online. This guidance would 

allow trade allies and customers to send in more accurate applications that would 

be rejected less frequently and could be processed more quickly and cost 

effectively, without WECC needing to contact applicants for missing information. 
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10. Duke Energy should consider conducting usability studies and satisfaction 

surveys of the online application process. This may allow Duke Energy to 

quantify any reduction in application speed and any increase in customer 

satisfaction with the application process. 

 

11. Duke Energy should consider the feasibility of designing, implementing, and 

evaluating a pilot program to help <500 kW customers to prioritize energy 

efficient projects. This may allow more Duke Energy customers to achieve greater 

savings by providing them with a more complete picture of their energy efficiency 

options. 

 

12. Duke Energy should consider the potential benefits of increased market segment 

penetration if marketing were structured to specifically focus on barriers for a 

particular key market segment. Duke Energy may want to do this by identifying 

one high priority market and conducting a characterization study about that 

market. Duke Energy might then identify that market’s specific barriers to 

participation and develop a logic model that specifies a strategic approach toward 

overcoming those barriers. Duke Energy can then evaluate the effectiveness of the 

approach at the end of the program cycle. This would allow Duke Energy to see if 

they would be able to successfully drive greater activity in a particular segment if 

there arose a need for doing so in the future. 
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Introduction  

This report presents the results of a process and impact evaluation of the Non-Residential 

Prescriptive Smart $aver
®
 Program in North and South Carolina.   

Program Description 

The Non-Residential Smart $aver
®
 Prescriptive program seeks to reward businesses for 

saving energy by providing rebate incentives to install qualifying high-efficiency 

lighting, cooling or motors/pumps.  Duke Energy’s commercial and industrial customers 

fund this program by paying an energy efficiency rider based upon their kWh usage. The 

program has a custom component as well as the prescriptive component. This process 

evaluation study looks at the prescriptive program only. The custom program will not be 

evaluated here, but it works hand in hand with the prescriptive program. In the 

prescriptive program, customers may install selected energy efficient measures and then 

send in an application for rebates, up to 60 days after the installation. Energy efficiency 

measures that are not part of the prescriptive program may still earn a rebate, but the 

installation of these custom measures must first be approved by Duke Energy through an 

application process. Along with the Non Res Smart $aver
®
 program, there is also a 

Residential Smart $aver
®

 program that mainly involves prescriptive lighting and HVAC 

measures. 

 

The prescriptive Non Res Smart $aver
®
 program was initially started as a limited-funds 

program that used ratepayer money. When the funds were depleted, the program ended. 

That has now been changed to an unlimited funds program because Duke Energy is 

allowed to reclaim program costs.  

 

About This Report 

This report presents the results of a process and impact evaluation of Duke Energy’s 

Non-Residential Smart $aver
®
 Program in North and South Carolina.  The Smart $aver

®
 

Program provides incentives to customers to upgrade to energy efficient lighting and 

commercial equipment. The study focuses on participants from program year 2009.  

 

In order to better understand the program’s operations and to identify possible areas of 

improvement, the evaluation team conducted nine in depth interviews with staff from 

Duke Energy, the Wisconsin Energy Conservation Corporation (WECC), and a technical 

consulting team. 

 

This effort employed interviews with program trade allies and a survey of commercial 

customers using the program. To conduct the process evaluation we interviewed five 

trade allies and surveyed twenty program participants regarding twenty-five program 

measures.  Contacts were selected randomly from the full population of trade allies and 

participants.  
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The second section provides findings from the impact evaluation efforts.  The impact 

evaluation employed a tracking system review, onsite surveys and short term 

Measurement and Verification (M&V) of selected lighting fixtures using light loggers. 
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Process Evaluation  

In order to better understand the program’s operations and to identify possible areas of 

improvement, the evaluation team conducted nine in depth interviews with staff from 

Duke Energy, the Wisconsin Energy Conservation Corporation (WECC), and a technical 

consulting team.  The results of these interviews follow. 

 

Program Objectives 

The program staff who were interviewed all were able to describe some of the multiple 

goals of the program.  

 

 “Get as much participation as possible…get impacts so Duke will not have 

to build more power plants” 

 

 “Drive the market toward more efficient solutions and applications”  

 

 “Help through incentives to bring different and newer technologies to the 

market place. 

 

 "To create sustainable energy savings within customer’s facilities.” 

 

 “Lower the kW demand on their system.” 

 

Roles 

Duke Energy 

Duke Energy serves as the administrator of this program with WECC playing a key role 

in implementation. WECC processes applications, issues incentive checks, conducts 

installation verifications, and grows a network of vendors and trade allies who implement 

energy efficiency projects for the commercial and industrial customers. Duke Energy 

guides the strategic direction of the program using internal research as well as feedback 

from WECC. A technical consulting firm is brought into calculate program cost 

effectiveness, incentive levels, and projected market penetration. 

 

WECC 

WECC’s development of a trade ally network relies upon the efforts of WECC’s trade 

ally representatives. These WECC employees have program responsibilities in four areas: 

1) physical meetings and outreach with vendors and trade allies, 2) recruitment of trade 

allies and vendors, 3) work with participating vendors to figure out the best energy 

efficiency project for specific customers, and 4) conduct physical verifications of 

measure installations
1
. 

 

WECC’s Outreach Process 

                                                 
1
 There is some discrepancy in the use of the term “trade ally”. Duke Energy uses “trade ally” to refer to 

WECC and “vendor” to refer to the distributors and sales people. WECC uses “trade ally” to refer to the 

distributors and vendors, and refer to themselves as trade ally representatives. 
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The WECC trade ally reps use a variety of tactics to conduct outreach. They look for 

opportunities in which they can actively promote the Smart $aver
®
 program. For 

example, one tactic some trade ally reps use is to try to meet with a distributor’s sales 

force, in order to speak to as many people as once. Another rep mentioned that he would 

like to take advantage of more speaking opportunities such as the ones that are available 

at the chamber of commerce meetings.  

 

“I look for opportunities to speak, see who is currently participating in the 

program and make sure they have a good experience and continue”  

 

“[I] touch base with new trade allies and see if they want me to come by and see 

them or if they have it under control.” 

 

They see their responsibility as being able to provide any help necessary to trade allies 

who are filling out applications. “When a trade ally is filling out an application, or has 

general questions, or wants to sign up, we drop what we’re doing. The trade allies are 

our first and foremost priority.” Common questions from TAs include asking whether a 

particular customer or project is eligible and asking about the status of a check. WECC 

believes that the quickest and most cost effective way to get applications is to have the 

trade allies engaged. “If your trades are not promoting the program, it’s not on the mind 

of the customers. 

 

WECC recruits trade allies in a targeted approach: Duke Energy provides a list of trade 

ally prospects and the WECC trade ally reps’ goals are based on the number of vendors 

they can recruit off that list. Recently, WECC was directed to place a higher priority on 

recruiting trade allies who have higher impact technologies such as HVAC and motors. 

This new focus will be discussed in detail later in this report. WECC keeps a scorecard 

on trade ally communications, applications, and recruitments. This is shared at the 

weekly conference call between Duke Energy and WECC. WECC management also 

conducts quarterly reviews with the trade ally reps. WECC management does “ride 

alongs” with the trade ally reps in order to provide feedback on issues such as the quality 

of their presentation, their product knowledge, and the number and quality of the calls 

they are making. 

 

Trade Allies 

A trade ally rep reported that there is currently no formal training for the trade allies. 

There previously was a training program but it was cancelled for reasons unknown to the 

rep.  The rep would prefer to have a formal training program. “We spend so much time 

reinventing the wheel with new trade allies” The current informal process uses 

PowerPoint presentations that were developed by Duke Energy, and WECC only uses 

materials that have been approved by Duke. 

 

Duke Energy has also designed brochures to promote the program, and WECC provided 

input to the design. One brochure is shared by Ohio and the Carolinas. WECC reported 

that the brochure and PowerPoint presentations are well received by the trade allies: “The 

materials are great”. The WECC trade ally reps have also trained the vendors to go to 
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the Non Res Smart $aver
®
 website as the number one source of updated information. 

“They know to go there and look for information.” WECC also promotes a “1-800” 

number to a call center that handles program questions.  

 

Duke Energy also facilitated a series of trade ally roundtables in both Ohio and the 

Carolinas in order to obtain feedback about the Non Res Smart $aver
®
 program. The 

number one request made by the trade allies was to receive more help understanding how 

Duke Energy’s rates are applied and how to calculate impacts and payback periods for 

the customers. In response to this feedback, Duke Energy is developing a series of 

webinars to train trade allies to be able to demonstrate the value proposition of energy 

efficiency measures in project proposals for the customers. The trade allies had been 

using an average rate to calculate payback, and the customers hold the trade allies 

responsible for any incorrect estimates.  

 

RECOMMENDATION: Evaluate the usefulness of the training webinar. Consider 

recording the webinar for future web access, and develop guidelines for calculating 

impacts for different rates. The webinar may prove to be a benefit only if it is offered 

live, with a live question and answer period. 

 

The trade allies for the Non Res Smart $aver
®
 program currently receive no incentives 

from participation “There is no incentive for the trade ally to help a customer fill out an 

application or pull up an invoice, pull a specification sheet and submit an application.” In 

many cases, the trade ally representatives must spend a significant amount of time 

helping customers with application paperwork. They are motivated to participate when 

the proposal represents a large job and the sales contract relies upon the Smart $aver
®
 

incentive being factored into the proposal. The trade ally representatives try to convey to 

the TAs that the more projects they are involved with, the higher chance they will have 

for up-selling customers to higher premium energy efficient equipment. Duke Energy 

believes that once the vendors are educated, they do understand the value proposition that 

the Non Res Smart $aver
®
 incentives represent, particularly since energy efficiency 

products tend to have higher profit margins “so it’s win-win all the way around”. 

 

So far, this is enough motivation to have driven the Non Res Smart $aver
®
 program’s 

current level of success. However, the issue of trade ally incentives was frequently 

mentioned by WECC’s trade ally representatives because they also serve the trade allies 

for the Residential Smart $aver
®
 program. The Res Smart $aver

®
 program is “wildly 

exceeding application goals” because the residential trade allies are given incentives for 

each application. This discrepancy does have implications for the Non Res Smart $aver
®
 

program, and the issue of paying trade allies incentives will be discussed in detail later in 

the report. 

 

Technical consultant team 

Duke Energy uses a team of technical consultants including Morgan Marketing Partners 

that handles the DSMore analyses that provides incentive levels and estimates cost 

effectiveness, Architectural Energy Corporation that handles DOE2 modeling, and 

Franklin Energy, that does engineering calculations for non-weather sensitive measures. 



TecMarket Works Findings 

June 16, 2011 16 Duke Energy 

 

Call Center 

Duke Energy provides a 1-800 number for the Non Res Smart $aver
®
 program. The call 

center is operated by CustomerLink, a third party company. They answer general 

program questions while technical questions are directed to WECC. 

 

Collaboration and Communications 

Duke Energy and WECC collaborate well and communicate frequently about the 

program. Duke Energy, WECC, and CustomerLink formally hold weekly conference 

calls to discuss feedback from the customers, and informally have more frequent calls to 

address specific issues as they arise. “We have very frequent communication, it’s very 

open” stated a WECC manager. 

 

One issue that interviewees frequently raised is fact that WECC and Duke Energy have 

different performance objectives. WECC’s objectives are determined by their contract 

with Duke Energy and in that contract, WECC is currently paid per application. Duke 

Energy, however, is compensated on the basis of kW and kWh saved and avoided costs. 

This has been acknowledged as a problem by both sides, particularly as Duke Energy 

wishes to achieve deeper energy savings with higher impact measures that require more 

of a sell to customers because of their greater expense. Duke and WECC have already 

started discussions about changing the contract so that WECC’s performance objectives 

are aligned with those of Duke Energy, and they hope to resolve this issue soon. 

 

Currently, when WECC identifies an issue that needs improvement, they believe that 

Duke Energy calls on a third party consultant, Franklin Energy, for strategic input before 

making a decision
2
. WECC implements turnkey energy efficiency programs for other 

utility clients and they are accustomed to providing advice on strategic planning and 

program design. WECC believes that they have the expertise to help with the Non Res 

Smart $aver
®
, but the current contract prohibits them from doing so. The working 

relationship between Duke Energy and WECC is operating well, and both parties actively 

work to address any issues that affect the efficiency of the program’s operations. 

However, WECC seems uncertain about how much ownership Duke Energy wants them 

to have over the work they do. One WECC trade ally rep mentioned that Duke Energy is 

very quick to point out that Duke Energy runs the program, and “there is very little 

mention of WECC when I go out with Duke”. The same trade ally said that it doesn’t stop 

WECC from trying to provide value. “I don’t know how Duke values WECC. My thought 

has been, that the more you do, the more value you’re getting to Duke…I’m always 

analyzing what we could be doing better.” There may be regulatory accountability 

reasons for needing to make clear that Duke Energy runs the program, but in front of 

customers, it would be very important to make clear that WECC is a trusted partner in 

this effort, particularly if WECC has responsibility for helping to provide estimates of 

energy savings. 

                                                 
2
 In actuality, Franklin Energy is part of a team of technical consultants and they do not provide advice on 

program strategy or communications strategy 
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RECOMMENDATION: Duke Energy should make sure that WECC’s key role in 

implementation is acknowledged to the customers. Duke Energy’s clear 

acknowledgement of WECC’s expertise in this field would help assure prospective trade 

allies and customers that they would be working with experienced advisors who would be 

able to help them resolve any barriers they might come across 

 

Communications to Program Participants 

The Non Res Smart $aver
®
 program has two categories of participants: the vendors or 

“trade allies”, and the end use customer. One WECC trade ally rep stated that the 

program was initially designed so that WECC talks to the vendors while Duke Energy 

talks to their customers. WECC trade ally reps have been told that talking directly to the 

customers is outside WECC’s scope of work. Duke Energy has since relaxed the 

restriction keeping WECC from talking with customers, but WECC believes that they 

could be much stronger advocates for Duke Energy if WECC is formally allowed to work 

closely with both vendors and customers. WECC believes they have the expertise and 

interest in working more closely with Duke Energy on this program than they are 

currently asked to. Duke Energy in the past has been reticent about using WECC for 

customer visits. If a business relationship manager (BRM) is available, then that person 

accompanies the contractor on the call. WECC is only asked to accompany the contractor 

if the BRM is not available.  

 

WECC also reported that they are sometimes in the right place at the right time to help, 

but are not able to do so because of contractual boundaries. For example, Duke Energy’s 

business relationship managers have called on WECC to ask the trade ally representatives 

to speak directly to customers about the program. WECC thinks the program would be 

more effective if they were able to work directly with the customer. WECC suggested 

that there may be a gap that they can fill for Duke Energy: There is a large faction of 

customers that don’t have assigned Business Relationship Managers from Duke Energy 

because they are too small. WECC suggested during these interviews that they could 

represent these smaller customers, making sure that the customer understands that they 

are working on behalf of Duke Energy, but at this point WECC is not sure whether Duke 

Energy is receptive to this idea. One trade ally rep said that there already was “some kind 

of effort” to reach that mass market group but he was not sure what those plans are. 

Because these customers are not large enough to have the choice of opting out of paying 

the energy efficiency rider, “they’re underrepresented, there’s great potential there”. 

 

 

Market Research 

The Non Res Smart $aver
®
 has two types of participants, the vendors and the end use 

customers, and some market research is conducted on those two groups. WECC reported 

that they do not do any market research for this program; rather, they have to rely on 

Duke Energy to provide that information. In some cases, WECC trade ally 

representatives reported that “Duke does not share all market research results”, or that 

results might have only been shared with WECC management and not with the trade ally 

reps. In particular, findings from market potential studies are considered proprietary. 
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Duke Energy incorporates the market potential and market research results into their 

program design considerations and WECC is informed of any necessary changes to 

program design. One WECC manager said that this impacts WECC directly because 

WECC’s first year performance goals were based on the results from the market potential 

study. Without knowing the findings from the market potential study, WECC could only 

give blind agreement to the performance goals. WECC may even be able to provide a 

reality check on market activity estimates that arise from the market potential studies if 

they had access to the research findings. 

 

RECOMMENDATION: Share market research data when other partner’s need to set 

goals from that data. Confidentiality may be obtained by use of non-disclosure 

agreements between Duke Energy and WECC’s key managers. Without access to this 

data, WECC cannot make an informed decision about whether their performance 

objectives are realistic. WECC may even be able to provide a reality check on market 

activity estimates that arise from the market potential studies, if they had access to the 

research findings. This would allow them to provide more value to Duke Energy. 

 

Duke Energy does share with WECC the market research that would help trade ally 

recruitment and support, in particular feedback that can help WECC identify any 

misconceptions about the program, or inaccuracies in the use of the program. Duke 

Energy and WECC collaborate on the list of trade ally prospects. They use listings 

purchased from Dun & Bradstreet to identify large manufacturers and high volume 

producers. WECC’s performance objectives are based on number of recruitments off that 

target list. Duke Energy also conducted the trade ally round tables mentioned earlier. 

 

There is less research available on the end use customers. A Duke Energy manager 

reported that they currently do not have the ability to capture market segment data 

effectively, in terms of targeting marketing towards customer preferences; “We don’t 

have good [segmentation] data on customers” 

 

 

Marketing 

WECC markets to the trade allies and vendors using a combination of brochures, website 

resources, cold calls, and speaking engagements. Market segmentation studies have not 

been conducted on the Duke Energy commercial and industrial customers, and the 

program currently does not formally use targeted messaging. Program staff expressed a 

need for this kind of research. One WECC trade ally rep mentioned that the lighting 

brochure that “lists a million lighting technologies” that is used for all trades, and 

suggests that brochures on lighting by specific industries would be more useful. The 

WECC trade allies also reported that their trade allies and vendors prefer that marketing 

be conducted through emails. It’s difficult for vendors to find the time to travel long 

distances to attend meetings with the WECC trade ally representatives. Even when 

smaller local training workshops are held, WECC hears “’you could have just emailed me 

that information, or held a webinar’…They’re much more savvy with technology than we 

give them credit for.” 
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RECOMMENDATION: Explore the effectiveness of email and electronic campaigns and 

survey trade allies to determine the frequency with which they prefer to be contacted. 

Reports from the field suggest that trade allies may prefer the less-expensive email 

campaigns over mailed materials. This may allow the Non Res Smart $aver
®
 to have a 

broader reach at a lower cost. 

 

Duke Energy markets to the end use customer by two different channels. Brochures are 

distributed at trade shows and designed to raise customer awareness of the program. 

Duke Energy reported that this is marginally effective. Duke Energy has email marketing 

campaigns that are also marginally effective. “The most effective [channel] is really the 

trade ally network.” WECC stated, “The most valuable marketing tool [we] have is the 

trade allies and [we] know that. [We] put a lot of time and energy into [our] trade ally 

network.” 

 

Duke Energy program manager agreed: “In the end it comes to the effectiveness of the 

vendor network…this is where you’re going to drive [customer] behavior.” 

 

The trade allies also need to market to the end use customer. One of the findings from the 

focus groups in the Carolinas is that the TAs in the HVAC, chillers and lighting 

industries were looking for calculators and case studies on end users in different market 

segments, to help communicate potential savings to customers. Other customer segments 

that trade allies were interested in include manufacturers, hospitals, and community 

colleges. “We do need case studies” for the Carolinas.  

 

RECOMMENDATION: Develop case studies on customers who have implemented 

energy efficiency projects using high-priority high-impact measures. Include customers 

from several of market segments. This would allow customers in different market 

segments to have examples to which they can relate, lowering the perceived risk and 

uncertainty for new participants. 

 

Coordinated marketing by WECC and Duke 

A WECC trade ally representatives suggested that there has been a disconnect in trying to 

draw distinctions between WECC’s marketing efforts to vendors and Duke Energy’s 

marketing efforts to the end use customer. He suggested that the market should be 

approached on both the trade ally front and the end use customer front. “WECC can be 

doing all the right things with the trade allies but can talk until they’re blue in the face if 

[end use customers] are unaware of the program or if they can’t buy anything due to the 

economy.” He suggested that Duke Energy needs to build more demand and awareness 

for energy efficient products with their customers. This is an oft-mentioned suggestion 

from WECC trade allies, and demonstrates a need either for Duke Energy to market the 

program more visibly to the customers, or for Duke Energy to share the effectiveness of 

their marketing with WECC. It is ultimately up to Duke Energy to decide how much 

marketing to do, and whether this program is a “demand pull” program, a “supply push” 

program, or a combination of both. But if Duke intends this program to be driven largely 

by supply push, with a greater marketing effort by the trade allies than by Duke, the 

program would require a different strategy in order to achieve success. We realize that 
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this program must be cost effective and that Duke Energy prices are low compared to the 

rest of the country. This low avoided cost limits program expenditures and limits what 

can be cost effectively accomplished.  However there is a need for more effective 

marketing.  Duke will need to determine the available additional funding margin that can 

be allocated to marketing, if any. 

 

RECOMMENDATION: Duke Energy should make clear to WECC the objectives of 

Duke’s end user marketing campaign and share progress towards those objectives. 

Marketing efforts would be more effective if both Duke Energy’s “demand pull” and 

WECC’s “supply push” efforts were better coordinated, for example so that the two kinds 

of campaigns are introduced at the same time to the marketplace. 

 

A WECC program manager reported that in his experience, the greatest chance of an 

energy efficient project going through is when the costumer sees both WECC and the 

trade ally or utility at the table. “Greater success when that happened, than when trade 

ally or utility were by themselves…Customer could look at all three of these independent 

groups [working together], the trade ally who performs the work, WECC who cuts the 

check, and the IOU representative who knows my business and load shape and can tell 

me how rates will be affected.” 

 

There is some occasional effort to coordinate marketing right now, but it needs to be part 

of the program design and strategically coordinated. WECC suggested that if a particular 

measure, such as VFDs, is targeted as a high impact objective, then WECC’s efforts 

should be emphasizing VFD distributors with customized seminars and training sessions. 

At the same time, Duke Energy should be launching a marketing effort to their customers 

explaining payback periods and typical costs, to build excitement and demand pull from 

the customers.  

 

RECOMMENDATION: Develop a coordinated marketing campaign for one market 

segment, implement it as a pilot, and evaluate its effectiveness. A small pilot would allow 

Duke Energy to assess whether targeting marketing to one segment would be a more 

effective approach for future program efforts. 

 

 

Applications 

Every application for the Non Res Smart $aver
®
 incentive program must be accompanied 

by a copy of the invoice and the spec sheet. The applications are processed by WECC’s 

data processing center in Madison, WI, where it undergoes a review for errors.  

If an error is detected on an application, either the entire application is rejected or WECC 

contacts the trade allies to ask them to help resolve the error. An example of an error is a 

missing tax ID number or a missing specifications sheet for a measure. WECC is 

rejecting a lot of applications due to Duke Energy’s stringent requirements. One WECC 

trade ally rep has heard that an application error could be something “as minor as they 

didn’t check a box”. 

 

Site Verifications and Quality Control 
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One of WECC’s responsibilities is to verify measure installations at customer sites. The 

verification rate was recently changed. Initially, WECC was required to verify a random 

5% of installations under $10,000, all customer self-installations over $1,000, and 100% 

of anything over $10,000. However, so many projects fit those criteria that the trade ally 

reps were effectively inspecting 8-9% of installations. This prevented the trade ally reps 

from spending time on outreach to prospective trade allies. Discussions are currently 

under way to change those inspection rates.   

 

After the inspections are conducted, WECC enters the verification data into a database. 

Duke Energy requires that the original documents be kept so after entering verification 

data into the database, the verification worksheet is sent to storage. Spreadsheets are kept 

in a paper file then destroyed after one year.  

 

In a few cases, WECC found that measures listed on the applications had not been 

installed. In these cases, Duke Energy went back to the trade ally and recovered the 

incentive payment. Duke also put the vendors on notice for future exclusion. The impacts 

from those installations were adjusted to account for the uninstalled measures. The Ohio 

trade ally rep reported that if he finds that a measure is missing, he tries to inform the 

customer what should be installed, and he does not note a pass or fail at that point but 

returns in three weeks time to verify the installs at the site again.  

 

The trade ally reps use their discretion to determine how to verify a site at which there are 

too many installations to verify individually. At a site with, for example, 5,000 CFL 

installations, one rep reported that he would visit the site unannounced and visit various 

wings of the building. Duke Energy also places an emphasize safety so verifications that 

would pose a physical risk to the trade alley reps are not performed. In cases where 

installations cannot be verified because they are in an inaccessible spot, the trade ally 

reps must rely upon the honesty of the trade ally.  

 

Because the WECC trade ally reps are responsible for verification of the Residential 

Smart $aver
®
 installations as well as the Non Res Smart $aver

®
 program, the high 

volume of activity in the Residential program also takes up verification time so that that 

less time is available for the Non Res Smart $aver
®

 verifications. 

 

Rebate Processing Operation 

WECC reported that their rebate processing operation receives a lot of compliments for 

its speed and accuracy. Incentive checks are sent out in 2 weeks or less, and one trade 

ally rep reports “Customers love it when they get a check within 10 days.” WECC is 

required to process the applications within 3 days and has been successful in meeting this 

very short turnaround time. This is a high performance turn-around rate. 

 

Quality Control 

Duke Energy is extremely concerned about data integrity in the application and check 

disbursement process, and requires a 100% accuracy level. In order to meet that 

requirement, WECC’s quality assurance process goes through three iterations of quality 
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control checks, then is checked by customer account, then is sent for another round of 

invoice-related checks by three more staff members.  

 

Data entry staffs’ performance is tracked and reviewed for both accuracy and speed of 

processing. Every error is recorded, and data entry staffs undergo a quarterly review 

about their productivity.  Quality control checks are performed every other day. If the 

same types of errors come up, the managers try to determine whether it’s a technology 

issue or a training issue and rectify the situation. A WECC program manager mentioned 

that this requirement for 100% accuracy is extremely expensive.  

 

Typical errors may include incorrect information on the application, mistakes in data 

entry, or a problem with the data upload from WECC to Duke Energy. If an error is 

detected, a correction measure with a negative count must be entered into the database. 

This provides a separate entry for the adjustment so that the original data is kept intact. 

The WECC data processing manager reported that errors occur infrequently, 

approximately 1-2 times a month. 

 

Once an application is processed, WECC must upload the payment amount and what 

measures were on the application. Duke Energy has asked that the updates be as “real 

time” as possible, so that the records would be updated as soon as a payment is made. 

This rapid update makes it possible for Duke Energy’s Business Relationship Managers 

to provide up to date information to any customers who ask about their check status. This 

synchronization of databases is perhaps the only difficulty for the rebate processing 

operation, but they report that they are in the process of coming up with a solution. 

 

Data uploads occasionally fail due to a lost connection or timeout error but in the past 

there was no way to determine how much data was transmitted prior to the upload failure. 

The old solution was to upload the entire set of data again, check for duplicates, and then 

create the correction measures if there were duplicates. This was a costly time consuming 

process when this occurred.  WECC has worked with Duke Energy to develop unique ID 

codes for each upload that the data processing manager believes will solve this problem 

in the future. 

 

The process of transferring customer data from Duke Energy to WECC is currently a 

cumbersome process but the data manager did not know if any improvements were 

possible. Customer data is transferred using two different websites. One website is used 

to search for a customer by name and address, and another website is used to obtain 

account information. Often the data needs to be “cleaned” so that records are correctly 

matched, and in some cases the Duke Energy business account managers need to be 

involved in order to match large business customers with their multiple accounts for 

different buildings. However, this has not affected WECC’s ability to process rebate 

checks to the customer in a timely manner.  

 

During the early phases of the program, tweaks were needed to make sure that all the data 

needed for reporting requirements were being stored, and to make sure that data could be 

pulled in compliance with all the timeframes Duke Energy needed. Currently, other than 
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the two issues mentioned earlier, the continuing need to improve near-real-time updates 

to Duke Energy’s database and the difficulty in getting customer data from Duke, the 

application processing software is working successfully and rebates are being paid on 

time.  

 

This level of service comes at a cost. One WECC program manager suggested that if the 

3 day requirement to process incentive applications were lengthened, there would likely 

be a significant reduction in administrative costs. Currently, WECC needs to maintain 

staffing levels large enough to handle applications as if there were a spike in application 

volume. “We don’t have other clients for which we maintain this level of service.” 

 

Technology Selection 

The Non Res Smart $aver
®
 program offers numerous technologies across five core 

technologies: 1) lighting, 2) HVAC, 3) motors, 4) food service, and 5) process-related 

equipment. Duke Energy’s program manager reported that this covers about 80-90% of 

the activity in the marketplace. The process for selecting new technologies for the 

prescriptive Non Res Smart $aver
®
 occurs once or twice a year. New measures are 

usually added one of two ways. The first way is if the measure is appearing frequently in 

the applications for the custom Non Res Smart $aver
®
 program. The decision to roll a 

measure over to the prescriptive program is largely a judgment call by the Duke Energy 

program management. The second way is through the annual review of portfolio, 

conducted with the expert input of a third party technical consultant (Morgan Marketing 

Partners, who also generates the inputs for DSMore to determine cost effectiveness). 

Newly selected technologies are assimilated into the program throughout the year. Duke 

Energy has a lot of new technology on their radar and are thinking of doing pilots on new 

technologies to see how well the market accepts them. 

 

Duke Energy explained that another factor affecting the selection of new technologies is 

the differing regulations regarding whether and when new technologies can be 

introduced. Ohio has more flexibility and will allow changes to the portfolio and to 

measures. Ohio is comfortable with the decisions in these areas. North Carolina, on the 

other hand, has very strict rules and is more restrictive in the kinds of changes that are 

permissible. This makes it difficult to adapt the program to reflect changes in the market. 

 

This technology selection process is not well understood by WECC. Across the 

interviews, most trade ally reps have reported their various beliefs that Franklin Energy 

selects the technologies, tests the technologies, designs the program, and sets the 

incentive levels
3
. They also seem to believe that there is no process for moving custom 

measures over to the prescriptive program. All of these beliefs are incorrect, and suggests 

that Duke Energy should be more transparent about their technology selection process 

with their program implementer.  

 

                                                 
3
 Franklin Energy is a subcontractor that performs engineering calculations for non-weather sensitive 

measures. The prime contractor for the technical consulting team is Morgan Marketing Partners. 
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RECOMMENDATION: Duke Energy should share their technology selection process 

with WECC. This would allow WECC to better provide feedback to Duke about what 

information Duke’s technical consultants need in order to make accurate estimates of 

market activity. This would also allow them to explain, if the trade allies ask, why certain 

technologies are not yet included. 

 

The WECC trade ally representatives receive direct feedback from the vendors and trade 

allies about technology opportunities. One frequent suggestion from the trade allies is 

that common delamping measures should be added to the prescriptive Smart $aver
®
 

program. “We hear a lot from our trades, it’s a common measure that’s missing.” WECC 

trade ally reps also mentioned air compressors, more prescriptive lighting, inductive 

lighting, more VFDs, prescriptive building controls measures...As one WECC trade ally 

rep said, “I can sit here for an hour…there’s lots of little stuff.” 

 

While there are some recurring suggestions for technologies that should be added to the 

prescriptive program, most interviewees agreed that the Non Res Smart $aver
®

 currently 

offers a good mix of measures. As one WECC trade ally rep said, “It is hard to imagine 

that a Duke Energy customer can’t find some energy efficiency measure they can use.” 

 

 

Incentives 

Duke Energy reported that they determine incentive levels using feedback from trade 

allies, Duke’s business relationship managers, and calculations from the technical 

consulting team.  

 

The technical consultants calculate incentive levels using information gathered across a 

variety of sources. The technical consultant team looks at what kinds of incentives other 

utilities’ programs are providing and try to determine if those programs have had traction 

with their incentive levels. They start out with an effort to have the rebate pay up to 50% 

of the incremental cost, and make adjustments using DSMore, a financial analysis tool 

for calculating impacts and cost effectiveness. The technical consultants also provide 

estimates of market activity and penetration at different incentive levels. 

 

The measures that are recommended for inclusion in the prescriptive program are ones 

that have a standard application and ones for which there are established track records of 

energy savings. In cases where the energy savings show wide variability, conservative 

numbers are used in the model. Duke Energy’s program managers make the final 

determination from a list that the consultants provide. 

 

The technical consultant who was interviewed reported that they currently have very little 

direct interaction with WECC. He also reported that it would be useful to have WECC, as 

the implementer, review the projections of activity and energy savings to see whether 

they agree with the projections and levels of activity, and to answer the question, “Can 

you deliver on it?” 
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RECOMMENDATION: Share estimates of market activity with WECC and gather their 

feedback on whether they believe the projected market activity levels are realistic, based 

upon their experience in the field. This would allow WECC use their direct experience in 

the field to relay any coming customer purchasing trends that may not yet be reflected in 

historical data. 

 

Feedback on incentives from the field 

WECC shares a lot of feedback from trade allies about incentives that are not appropriate, 

and about technologies the trade allies think should be added or deleted. One rep for the 

Carolinas stated that “HVAC incentives are not high enough to incentivize customers”. 

However, a rep for Ohio believed the current incentives are appropriate.  

 

One WECC trade ally rep suggested that measures that do not meet the absolute energy 

efficiency threshold for inclusion in the prescriptive program might instead be assigned a 

partial incentive that is proportionate to its energy savings. For example, a smaller 

incentive could be given for high bay lighting measure that is 88.7% efficient instead of 

the required 90% efficient. “You could make a tiered approach. Right now, prescriptive is 

all or nothing, and if it’s nothing it goes into custom.” This may be a method of including 

more measures in the prescriptive program. The custom Non Res Smart $aver
®

 is not 

within the scope of this evaluation but many trade ally reps have mentioned that there are 

large barriers relating to the difficulty and length of the custom application approval 

process as well as uncertainty about the incentives. These barriers prevent customers 

from participating in the custom Smart $aver
®
 program. If the prescriptive program has 

more flexibility on the energy efficiency of the included measures, it may be able to 

capture those energy savings that are disappearing in the crack between the current 

prescriptive and custom programs. 

 

RECOMMENDATION: Determine whether it is feasible to offer a tiered prescriptive 

program. . This would allow Duke Energy to capture energy savings from measures that 

do not quite meet current thresholds for prescriptive and would have to be processed 

through the custom program. 

 

Barriers 

Economic 

Several reps mentioned the economic climate as being a major barrier to participation. 

One rep reported that while WECC was meeting their objectives, the poor economic 

conditions were having a noticeable effect. One rep mentioned that while some customers 

were able to afford $100,000 projects, they would decide only to implement a $70,000-

80,000 project because of concerns about their economic future. Below, trade ally reps 

described in their own words the effects the poor economy is having on applications. 

 

WECC is “working with vendors proposing [energy efficiency] projects based on 

good ROIs, and even good ROIs are being pushed off because [customers] are 

kind of afraid of what’s going to happen with the economy and what they’re going 

to do with their money.”  
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“Customers are looking for a less-than-2-yr payback period”  

 

“Customers are saying, ‘We’re never going to get this project forward without 

upper management seeing a one year or 1.5 year payback.’ So we’ll roll in 

lighting in with the HVAC project.”  

 

Energy costs are very low in the Carolinas and a rep states, “Energy efficiency is 

not first and foremost in minds of folks”. 

 

“I’m honestly surprised that we have as much participation as we do in light of 

the economy…Most would not do it in this economy if not for the rebates.” 

 

 “With lighting measures, you can phase it in with a maintenance program. You 

need to be in a budget for 5 yrs before a chiller gets approved.”  

 

 

Duke Energy program manager suggested as one solution that customers could be made 

more aware of lifecycle costs. “What I see here are [people] focusing on: Here is the 

incentive, here is the capital cost, but not bringing into account the lifecycle costs of the 

measure.” 

 

RECOMMENDATION: explore marketing and outreach campaigns that focus on 

lifecycle costs. Evaluate the effectiveness of this messaging focus, taking into account 

any further changes in the economic climate. This may allow customers to look beyond 

consideration about a measure’s capital cost and its incentive, and understand the energy 

savings that would be delivered over the measure’s effective useful life. 

 

Paperwork 

Another barrier is the amount of paperwork required in the application. Trade allies 

reported that they are spending a lot of time on the application and in many cases it is 

they who are filling out the applications on behalf of the customers. One trade ally rep 

said it was not unusual to spend 20 hours on an application. He recently helped a 

customer with a prescriptive application that was “one inch thick”. Another trade ally rep 

agreed that customers are being deterred by the amount of paperwork for the incentives, 

and also points that this results in lost incentive money. The application can be submitted 

up to 60 days after the measures are installed, but because there is no motivation to fill 

out the paperwork immediately sometimes dollars are left on the table. “It relies on 

customers’ motivation to get money back”. The rep stated that the customers need to 

remember that they’re paying into the rider. 

 

WECC spends a lot of time itemizing measures on invoices submitted with the 

applications. Itemizations need to be provided on specifications sheets with exact model 

numbers so the correct incentive can be paid, but the model numbers are not always on 

the invoices.  WECC does use a template for itemized invoices, and one trade ally rep 

suggests that this template should be widely distributed. Currently, the invoice 
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itemization template is only given to WECC, but it is not officially distributed and it is 

not on the Non Res Smart $aver
®
 website.   

 

RECOMMENDATION: Make the template for itemizing invoices available online. This 

guidance would allow trade allies and customers to send in more accurate applications 

that would be rejected less frequently and could be processed more quickly and cost 

effectively, without WECC needing to contact applicants for missing information. 

 

Duke Energy has stated that they would like to provide more online tools, and this is 

supported by several trade ally reps. Currently, applications can be downloaded from the 

Non Res Smart $aver
®

 website but they still need to be faxed in. If the online application 

is well-received, Duke should see three signs of success: 1) the application process has 

shifted to the customer and 2) the amount of time spent filling out the application is 

shorter, and 3) WECC spend less time shortening the amount of time processing the 

application. 

  

RECOMMENDATION: Conduct usability studies and satisfaction surveys of online 

application process. This would allow Duke Energy to quantify any reduction in 

application speed and any increase in customer satisfaction with the application process. 

 

Increasing Participation From End User Customers  

One trade ally rep suggested that customers might achieve broader and deeper energy 

savings if they had more assistance ranking energy efficiency projects in terms of cost 

effectiveness. This rep mentioned Duke Energy’s existing assessment program that 

provides a project assessment report tailored to a customer’s facility, but explained that 

this program is only available for customers that use 500 kWh or greater. “A lot of 

customers are not getting a whole lot of assistance in ranking energy efficient projects. 

It’s customers who have a more comprehensive plan, almost a prescription, on how to go 

about their energy efficiency projects” that achieve the deeper savings. 

 

RECOMMENDATION: Implement and evaluate a pilot program to help <500 kWh 

customers to prioritize energy efficient projects. This may allow more Duke Energy 

customers to achieve greater savings by providing them with a more complete picture of 

their energy efficiency options. 

 

Increasing Participation From Trade Allies 

When asked how they might increase participation rates from trade allies, the WECC 

staff members almost unanimously mentioned the issue of paying incentives to the Non 

Res trade allies. As one rep said, “I’m a big believer that compensation drives behavior.” 

As mentioned earlier, one reason for this fixation is the fact that incentives are given to 

the trade allies and vendors for the Residential program, and the same trade ally reps 

support both Res and Non Res vendors. One trade ally stated that the “achievements of 

the Residential Smart $aver
®
 may be as high as 150% above goal, and attributed that 

achievement to “the incentives that were given to the trade allies”. He suggested that 

perhaps trade allies might be “given incentives for higher impact Non Res projects”. 
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One WECC trade ally rep reported that there are vendors who do realize the value of the 

Non Res Smart $aver
®

 without needing additional incentive. These vendors complete 

applications as a value added service for their clients, and they have been successfully 

using the Non Res Smart $aver
®
 program to market their own services 

 

Most other reps supported the idea of paying the trade allies. “Trades would love to get 

paid. A lot of them will do a free lighting audit in order to get the project.” One 

suggestion made was that Duke Energy might compensate trade allies for performance, 

perhaps by giving them part of the available incentive.  

 

There may be good reasons for considering an incentive. One WECC program manager 

pointed out trade allies spend an “exorbitant” amount of time filling out proposals. If it 

were cost effective, this program manager believes Duke Energy may be willing to allow 

trade allies to receive some of the incentive funds, even if it means less for the customers.  

 

Another option is to consider non-financial incentives. Recent focus groups with trade 

allies provided feedback that other utilities in the area offer the trade allies different kinds 

of non-financial incentives. As an example, one utility ranks trade allies with CFL icons 

after their names. One trade ally rep suggested “it doesn’t have to be a financial 

incentive, it could be a lead generation incentive”.  

 

One trade ally rep for the Carolinas acknowledged that Duke Energy’s regulatory 

constraints prevent them from changing the program to pay trade allies, and that a change 

to the program would mean a long process of refiling the program. This rep suggested a 

“stepwise” approach where non-financial incentives could be given, such as listing them 

higher on a directory, or on the Non Res Smart $aver
®
 website, or acknowledging the 

particular trade allies that are driving projects. Objectives could also be tied to the non-

financial incentives, so that Duke Energy give trade allies more leads or marketing 

resources if they reach 25 projects. 

 

In response, Duke Energy reported that they have considered these options, but have not 

yet acted on these options because “the program is running well as it is” in terms of cost 

effectiveness. Duke Energy should decide upon an action sooner rather than later. The 

Residential program’s high participation rates contrast sharply against the participation 

rates in the Non Res program. Whether warranted or not, WECC trade ally reps attribute 

this disparity to the fact that incentives are awarded in one program and not the other. As 

reported earlier, the different levels of program activity are negatively impacting the trade 

ally reps ability to devote enough time to outreach and verification activities. 

 

RECOMMENDATION: Resolve the discrepancy in incentives provided to Res and Non 

Res trade allies with the goal of equalizing the workload division and trade ally benefits 

between the two programs. Trade ally reps must verify installations in both the Res and 

Non Res programs, and the high level of activity in the Res program takes time away 

from their verifications to the Non Res program and to the recruitment of Non Res trade 

allies. Any discrepancy in program activity that increases the disparity in program 

activity should be reviewed. 
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Increasing Participation from End Use Customers 

When asked what might be done to increase participation from the end use customers, 

most of the WECC staff suggested more marketing to the customers. One rep said, “I’d 

like to be able to prime the pump” with more advertising such as public service 

announcements, billboards, radio and TV ads. Another rep agreed that Duke Energy 

should do more marketing: “They’re a large organization and should use everything at 

their disposal to get the word out”.  

 

One WECC program manager observed that most markets respond to a combination of 

supply push and demand pull. He believes there are more unrealized opportunities to 

increase demand pull for the Non Res Smart $aver
®
 program. He suggested that the 

program might target property management firms. He also suggested that the program 

could provide more outreach to large industrial customers on a one-to-one basis with an 

energy advisor relationship, which he acknowledged Duke Energy is already doing to 

some extent. 

 

The WECC program manager suggested that the marketing efforts be supported by data 

from market segmentation studies. This would allow the program to identify barriers that 

might be different for each sector, as well as to target messaging by sector. WECC 

suggested that the program should develop logic models at the segment level in order to 

specify what strategies should be employed against the different barriers. Another WECC 

program manager agreed and suggested that the program needed to provide consistent 

messaging and communication out to the marketplace. WECC knows there is some 

targeted marketing going on at Duke but no one really knows how the Smart $aver
®
 

brand ties into it. 

 

RECOMMENDATION: Identify one high priority market and conduct a characterization 

study about that market. Identify that market’s barriers to participation and develop a 

logic model that specifies a strategic approach toward overcoming those barriers. 

Evaluate the effectiveness of the approach at the end of the program cycle. This would 

allow Duke Energy to see if they would be able to successfully drive greater activity in a 

particular segment if there arose a need for doing so in the future. 

 

 

Perceived Free Ridership 

When asked about their perceptions of the level of free ridership, most trade ally reps said 

they believe it is very low because of poor economic conditions. These trade allies 

reported, 

 

“In today’s economy it’s low…people are not spending money. The [desired] 

paybacks have changed dramatically from what companies were willing to invest 

before.”  

 

“I think they’re looking to the utility and trade allies to tell them how to cut their 

costs.”  
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“Not a problem until the economy recovers.” 

 

One trade ally rep believed that about 15% of the lighting retrofits would be done without 

the Smart $aver
®
 program. However, the trade allies try to leverage any lighting-related 

free ridership by bundling the lighting measures with high impact measures such as 

chillers, which has a “huge” incentive but also requires a great capital expenditure. The 

bundling of high impact measures with lighting measures allows the overall project to be 

cost effective for the customer. Accordingly, another trade rep suggested that free 

ridership could be decreased by doing the converse and focusing on higher impact end 

uses when targeting the trade allies. 

 

Two of the trade ally reps raised an interesting issue with regards to free ridership and the 

Non Res Smart $aver
®

 program. One rep said, “Many customers don’t realize the impact 

of free ridership. They feel it’s their money, they feel they’re owed that incentive.” This 

concept of an incentive as an entitlement is something that another rep also spoke about. 

This other rep suggested that the concept of free ridership may not be applicable for the 

Non Res Smart $aver
®

 program because the companies are already paying a hefty energy 

efficiency rider. “They have to use the program. They’re paying for it and pretty heavily 

for it.” In that sense, the companies are paid riders, not free riders. In many cases, the 

large Commercial and Industrial customers are very aware they have paid into this 

program and they already pay close attention to the program. Other customers report that 

they only started considering the program when a vendor tells them that they are already 

paying into the program and they ought to look into it.  

 

 

RECOMMENDATION: Program managers should consider whether companies that 

actively seek out incentives are free riders or paid riders. Free riders are generally 

considered something to be avoided, and many utilities spend large amounts of 

evaluation money trying to determine the level of free ridership in their program in order 

to adjust their program’s energy savings to only report net new savings achieved from the 

use of public funds. A paid rider, however, may be a different issue. Paid riders should be 

the target market for a program that they are paying for that seeks to return value to those 

who paid into it. In this case, a high level of paid ridership might be considered an 

indicator of program success. 

 

 

Perceived Spillover 

One WECC trade ally rep reported that there may be up to 15% spillover, just based upon 

anecdotal evidence. In some cases, the spillover is unintentional, and occurs when a 

customer intends to apply for an incentive but “missed the mark” with regards to the 

application deadline. To increase spillover, a WECC program manager suggested that if 

end users can be educated about the benefits of energy efficiency, it can become a 

competitive issue. Spillover would increase because dealers offering energy efficient 

equipment would have a competitive edge over other dealers, which would encourage 

those other dealers to also offer energy efficient equipment. A WECC trade ally rep 
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reported that there is definitely spillover to gas measures because vendors do not want to 

leave it out of an application. They know they’re not getting incentives, but they can 

demonstrate savings for those gas upgrades for the customer. 

 

Areas That Are Being Improved  

Automation 

A Duke Energy program manager believed that automating processes to capture program 

data would be the biggest improvement that the program needs. Currently, the program 

data is recorded across several different sources and must be integrated manually before 

it can be used to inform decision-making. Duke Energy is currently reviewing the 

information technology infrastructure of several of their energy efficiency programs with 

the goal of automation in mind. “[We need to get] away from manual capture, [it’s 

taking] people away from being able to think strategically when they are working on 

dumping data into a spreadsheet.” 

 

Co-Branding 

Duke is aware that the trade allies would like to co-brand with Duke Energy in order for 

them to get credibility with prospective customers. Duke Energy hopes to have a co-

branding arrangement worked out by the end of the year. 

 

New Service Contract 

At the time of the evaluation, Duke Energy and WECC were discussing changes to the 

existing service contract, in order to align WECC’s program objectives with Duke’s. As 

part of this alignment, both sides agreed that in order to achieve higher impacts by 

focusing on large commercial and industrial customers and by pushing high impact 

technologies such as chillers and VFDs. At this time the new contract has not been 

negotiated, but as a good faith gesture, WECC has already adopted this new focus on 

larger customers and higher impact measures. Accordingly, WECC will now only 

respond reactively to trade allies’ requests for information as opposed to the previous 

approach of actively seeking out opportunities to provide information. They will also 

only provide support to the Residential program trade allies and vendors only when they 

are asked to. This new direction was initiated in mid-summer of 2010, but both Duke 

Energy and WECC expect to see these efforts start paying off over the course of the next 

program year. 
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Trade Ally Interview Results 

The two Smart $aver
®
 trade allies from North Carolina and three trade allies from South 

Carolina were interviewed in March 2010.  All of the interviews were conducted with a 

sales manager within the firm or an equivalent representative.  Each of the respondents 

indicated that they are the individual within their company who has the most experience 

and is the most acquainted with the program.  The interview protocol used during these 

interviews can be found in Appendix A: Vendor Interview Instrument.   

 

The interviews were written to cover various aspects of the program, such as program 

operations, aspects of trade allies’ involvement, incentive levels applied, covered 

technologies, and program effects from the trade allies’ perspectives.  The results of the 

process interviews are reported by the response categories presented below. 

 

Program Materials 

We asked the trade allies if they had enough program materials such as brochures, 

applications, and program documentation to effectively sell the program to their 

customers.  All five trade allies indicated that they had enough program forms and 

applications for  their short-term use, but thought that Duke Energy needed to provide 

more marketing materials to support and strengthen their individual marketing and 

outreach effectiveness to end customers. Both of the trade allies in North Carolina and 

one in South Carolina said that they had never received any marketing material support 

from Duke Energy for the Smart $aver
®
 program.   

Problems That Have Come Up 

All trade allies interviewed said that their experiences with the program were free of any 

problems and that they were pleased with the program.   

 

When we asked about customer complaints from the trade allies’ perspective; in response 

to our question, trade allies reported that there have been very few customer complaints. 

The only customer complaints that have come up had to do with customers experiencing 

actual savings that was assessed to be slightly less than the estimated savings of the 

measure. 

Two trade allies in South Carolina mentioned that since they use a table to calculate 

estimated savings, the actual savings for a measure can vary from customer to customer, 

but they both considered this a challenge that had more to do with understanding how 

Duke Energy charges for service than the Smart $aver
®
 program technologies 

themselves. They also noted that already low overall energy bills made the savings from 

the measures sometimes appear to be less for certain customers whose energy bills are 

relatively low compared to the savings projections for customers with higher electric 

costs. 

Wait Time for Incentive 
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The length of time that passes from when the application forms are submitted, to the 

arrival of the rebate check are described as reasonable by all five trade allies. The stated 

average length of time to wait for a rebate check varied very little from 2 to 3 weeks.  

While this evaluation did not confirm the wait times by reviewing the application dates 

and the date of the rebate distributions, past experience in these types of studies indicate 

that contractors and customers expect rebates to be promptly processed and paid.  A 2 to 

3 week period is not only reasonable, it is faster than other programs offered by other 

utilities we have evaluated in the past which have taken in excess of 4 to 6 weeks. 

 

What About Smart $aver® Works Well 

Each interviewed trade ally was asked what they think works well about the program.  

This question was then followed with a question about what changes should be made to 

the progam.  The trade allies responded to the question of what works well about the 

program with a variety of responses. Three out of five trade allies mentioned ease of use 

and ease of forms as an aspect of Smart $aver
®
 that works well. Further, two trade allies 

noted that the ease of forms allowed them to offer to fill out the forms for their customers 

and provide this service at no additional charge to their customers. Complex forms or 

rebate process whould require them to recover some of that cost via their pricing 

arrangments. Specific responses include: 

 “It’s easy to get done quickly. There’s just enough paperwork to be thorough, but 

not too much to be a burden.” 

 “The rebate checks get to the customers very quickly.” 

 “WECC has been there for us whenever we’ve had a question, and they’ve been 

pleasant to deal with.” 

All trade allies interviewed see the program as a way to encourage customers to upgrade 

their lighting equipment to a higher efficiency level.  In addition, these trade allies noted 

that the current rebates do provide an incentive for their customers to buy the more 

efficient product.  

What Should Change About Smart $aver® 

The responses to the question of what should be changed varied among the trade allies, 

with some vendors providing multiple responses.  One of the common responses received 

is that trade allies would like to see a higher incentive payment to help their customers 

achieve a faster return on investment and increase the trade allies’ sales rates for high 

efficiency products. Two trade allies mentioned the added value in pushing energy 

efficient products via a trade ally incentive as a way to achieve higher levels of energy 

savings. One trade ally thought a monetary incentive would work best, but another felt 

either a monetary or an incentive that increased awareness, such as a preferred vendor 

group, would be beneficial as well. Trade allies also want to submit online applications, 

although it was noted that the form process currently works well. Other comments 

received include: 
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 We’d like to see the energy efficiency levels be a little less stringent. It’s tough to 

go from prescriptive to custom (or a whole new product) on the basis of less than 

a percentage point in difference. 

 We focus directly on lighting. Sometimes I just think we get too much 

information about other measures. 

 

Communications with Duke Energy Staff 

All of the trade allies interviewed said that communication with Duke Energy staff was 

fine, though limited. No communication issues were identified by the interviewed allies.  

 

Customer Awareness of Smart $aver® 

Trade allies were asked how they made customers aware of the Smart $aver
®
 program 

and then to describe the customers’ initial reaction to the program. 

 

All of the trade allies said they tell their customers about the program during normal sales 

communications and present it as a way to achieve a faster return on investment for the 

incented high efficiency technology. All trade allies said that customers respond 

positively to the idea of the incentive and the savings. 

 

Both of the North Carolina trade allies and one of the trade allies in South Carolina said 

that the vast majority of their customers were not aware of the Smart $aver
®
 program 

before it was presented to them (by the trade ally). Furthermore, all three trade allies said 

that their customers often do not initially believe that the rebates are real and need to be 

convinced of the rebate and estimated ROI (Return On Investment) either by visiting the 

Duke Energy Web site or talking to a Duke Energy representative. All three trade allies 

felt that his customers’ skepticism over savings was a result of difficulty in understanding 

the Duke Energy billing system.  These comments indicate that program brochures and 

informational materials may be helpful in convincing customers that the offer is 

legitimate and it can help convince customer to take advantage of the offer. TecMarket 

Works agrees that program brochures which support the market efforts can and typically 

do improve the penetration and sales rates and help trade allies move their high efficiency 

products. 

   

Market Transformation 

Trade allies were asked what the incentive level would have to be for more than 80 

percent of the market to elect to up-grade to the energy efficient model. One trade ally 

responded that because of the current economic conditions most customers were looking 

for a maximum of an 18-month return on investment and a six-month ROI would achieve 

80 percent of the market going to the more efficient unit. The most specific reply from a 

trade ally was that an incentive at 80 percent of the material cost of the equipment would 

achieve this goal. These comments suggest that the market has tightened as a result of the 

economic slow-down and that it may be getting harder to move customers to the up-

graded choice.  This also argues for building supportive materials for the allies to help 
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“up-sell” to the energy efficiency choice.  It also suggests that the importance of the 

incentive and its impact on speed of the investment recovery is taking a higher place of 

importance in the decision framework.  In these conditions we would expect to see a 

decrease in the number of freeriders as customer move toward the lower cost options as a 

result of increased economic pressures to minimize first costs.  This condition also opens 

an opportunity for the allies to be more effective in helping the customers who can up-

grade to the energy efficient choice, if the return can be clearly demonstrated to the 

customer and if the incentives are set at a point to be both cost effective and act as an 

effective change inducement. 

 

Why Trade Allies Participate 

Why trade allies participate varies from the basics (increased sales/profit) to the altruistic 

(doing the right thing for their customers). 

 

 “In this economic climate it’s often nothing or something instead of “how much”. 

The program helps us get to “something.” 

 “You can’t beat offering someone a discount.” 

 “When you can actually save a client money on the front end and the back end, 

that builds great trust.” 

 

 

Program Technologies and Incentives 

We also talked to the trade allies about the technologies offered in the program, and the 

incentives that are provided.  The technologies covered are supported by everyone we 

spoke with.  

 

Technologies and Equipment Covered 

All five trade allies interviewed thought that no technologies currently covered by the 

program should be removed.  

 

Incentive Levels 

All trade allies interviewed indicated that they were less than satisfied with the current 

incentive levels. One trade ally noted that in a down economy a higher rebate level is 

much more important than it is in a strong economy since the window for a return on 

investment is smaller. Another trade ally noted that it is often an all-or-nothing 

proposition for projects, so the incentive is inducing a tipping point rather than just 

increasing normal participation. 

 

Other Technologies That Should Be Included 

Trade allies mentioned six technologies that they thought should be considered for the 

program. The most often mentioned technologies were LED and induction lighting. Two 

trade allies also expressed a desire to see non-peak technologies such as parking lot lights 

covered. Other suggestions included: 

 

 “Plain old de-lamping with reflectors.” 
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 “There are some new compressor controllers that can give about 15 percent 

savings.” 

 

 “KVAR
4
 units, compressor controllers. That should be the next focus.” 

 

How the Program Changes Business 

Overall, the trade allies report that the program has changed their business by increasing 

their sales, increasing the size of their customer base, and providing high levels of 

customer satisfaction.  The comments received from the interviewed contractors include: 

 

 “It’s helped us through a tough economic time. That’s for sure. Without it we 

would have changed negatively.” 

 “It’s good to be on the forefront of a changing marketplace. This allows us to get 

more knowledgeable on the technologies that are proven, and see that they work 

for ourselves.”  

 “We are able to better marry our customers’ short and long-term savings goals.”   

Suggestions for Streamlining Participation Process 

The only suggestion offered by the trade allies was to streamline the process came from 

contractors who suggested that the program applications be available via an online 

process and allow for online status checks of applications. All five trade allies said that 

this would improve their participation experience.   

 

Program Results 

We asked the trade allies about the benefits of their participation in the program to them 

and to their customers, and how the program has altered their business by changing what 

equipment they offer.  None of the contractors have made significant changes to their 

marketing or stocking strategies because of the program.  Their goal is to obtain the best 

return on investment for their customers. The incentives mean that they can push the 

energy efficient units at a reduced price allowing more customers to obtain a faster return 

on investment. These findings are consistent with the program theory to increase market 

penetration via rebates and incentives.  

 

Smart $aver’s® Influence to Carry Other Energy Efficient Options 

Three of the five trade allies said that the program has resulted in their businesses 

carrying other energy efficient equipment not covered by the program. Two trade allies 

now carry solar devices, two carry LEDs, and one carries power factor correction 

devices. We note that the addition of additional product lines is a metric associated with 

market transformation impacts above and beyond direct program impacts.  That is, the 

                                                 
4
 http://www.kvar.com/1000/home 
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program’s effect has been to increase the market availability of other energy efficient 

products carried by these allies. 

Program’s Effect On Manufacturing Practices 

Two of the five trade allies thought that the program has increased the numbers of energy 

efficient technologies being manufactured (an indication of possible market effects above 

and beyond the program). Furthermore, one trade ally said that less efficient products are 

being pushed out of the available technology market because of the specifications 

required for the rebates. Three trade allies were unsure of the program’s effect on 

manufacturing. These responses provide an indication of possible market effect savings 

that can occur as programs influence the operations of a technology market.  

 

Program’s Influence on Business Practices 

We asked the contractors if their business would change if the Smart $aver
®
 program 

were no longer offered.  We posed the question: “If the program were to be discontinued, 

what would happen to the volume of sales of the high efficiency models?”  All five trade 

allies indicated that sales would decline “on the edge” [lower sales volumes] to 

“dramatically” decline [significantly lower sales volumes]. This response indicates that 

these allies think that a substantial part of their company’s total sales are program 

induced, suggesting low freerider levels.  Specific responses include: 

 “Right now it’s all or nothing, so we’d have a lot more nothing.”   

 “It would cut sales for sure.”  

 “We’d certainly focus on different products, and not try to sell program measures 

as hard.” 

 “I think we’d have a pretty heavy revenue gap [for our business] if that 

happened.” 

None of the trade allies said they would change their high efficiency model pricing 

structure if the program were no longer available, suggesting that the program has not 

had an impact on product pricing. This also indicates that the customers are getting the 

full advantage of the rebates because the allies are not up-pricing.   

We also asked the contractors what percent of their total measure sales were high 

efficiency and what percent were rebated through the Duke Energy program. Only two 

trade allies were able to provide percentages. Both trade allies reported 100 percent high 

efficiency units are being pushed and sold, and 100 percent of their customers are 

receiving the Duke Energy rebates.  

Continuing Need For The Program 

We asked the trade allies if they thought that the program was still needed.  All of the 

interviewed trade allies said yes the program should continue.  All trade allies considered 
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the Smart $aver
®
 program an essential sales tool for energy efficient equipment and 

indicated that sales of energy efficiency models would fall to dramatically fall. 

Freeriders 

We also asked the trade allies to estimate the level of freeriders.  Only two trade allies felt 

qualified to answer questions about their customers’ level of freeridership. The other 

trade allies felt that since many projects were based on return on investment and life-

cycle, it would be hard to quantify freeridership. That is, those trade allies use the 

incentives to fit the customers’ ROI requirements and the overall ROI is what decides 

whether the project goes forward. Since the trade allies don’t offer an either/or scenario 

and also handle much of the paperwork, many customers may not be aware of the role 

that the incentive plays in their decision. One trade ally also mentioned that once the rider 

is explained to them, some customers’ feel they are recouping the incentive. 

 

One trade ally did report that the rebate makes a great difference to 50 percent of their 

customers and at least somewhat of a difference to 25 percent. Another trade ally stated 

that the rebate makes a great difference to 30 percent, somewhat of a difference to 60 

percent and little or no difference to 10 percent of customers. These estimates, while not 

reliable indicate that the trade allies think freeridership would be in the 15% to 40% 

range.
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Participant Survey Results 

We interviewed 20 (10 in North Carolina and 10 in South Carolina) out of a possible 73 

Smart $aver
®
 participants for which we were provided contact data and measure 

description.  Five participants were surveyed on two different energy efficient measures.   

 

Overall Satisfaction 

Participants were asked about their overall satisfaction on a one-to-ten scale with one 

indicating they were completely unsatisfied and ten indicating that they were completely 

satisfied with the Smart $aver
®
 program. We also asked about their satisfaction with 

Program Understandability, Duke Energy Staff, Rebate Levels, Rebate Time, 

Technologies Covered, and Information Materials. As shown in Figure 1 participants 

have a high satisfaction rate with the Smart $aver
®

 Program. Only three categories 

received any ratings from customers less than 7: Technologies Covered, Rebate Levels, 

and Communication with Duke Energy Staff.   Those participants noted that the rebate 

levels could be higher.  Two customers indicated that Duke Energy was often unclear 

when requesting more information for applications. However, these customers also 

indicated that they were referring to custom applications rather than the  prescriptive 

applications covered in this report. 

  

 

Figure 1. Overall Satisfaction with Non-Residential Smart $aver
®
 Prescriptive 

 

Motivating Factors 
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Participants were asked an unprompted question for to identify all the factors that 

motivated them to purchase the energy saving device. Figure 2 shows the factors 

mentioned as well as the percentage of participants surveyed who mentioned each factor. 

Ninety-one percent (91%) of participants cited a desire to reduce energy costs as a 

motivating factor with the program incentive being the next highest cited factor at 50%.   

Together, these indicate that the desire to save energy/money, linked to the incentive to 

lower the procurement price barrier is an effective combination.  Three of the reasons 

given under the “other” category were “a corporate directive regarding energy efficiency” 

and one reason expressed as “because of a federal grant” we received.  

 

 

Figure 2.  Factors that motivated participants to purchase an energy saving device 

 

Technology Being Replaced 

Five (25%) of the surveyed participants indicated that the measures installed replaced a 

similar energy efficient measure. Four of these participants indicated that the measure 

being replaced was 5 to 9 years old, and one indicated the measure being replaced was 

less than five years old. 

 

Two participants (10%) indicated that this was their first purchase of the particular 

energy efficient measure that they installed and had rebated through the Smart $aver
®
 

program. 

 

Incentive Forms 
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Fourteen  of the 20 participants (70%) surveyed said that they personally filled out the 

incentive forms. Of those 14, 13 (93%) said that they had no problems in understanding 

or completing the forms. One participant indicated that the forms had to be re-submitted 

and the follow-up with a Duke Energy Representative was satisfactory. 

 

Wait Time for Incentive 

The length of time that passes from when the application forms are submitted, to the 

arrival of the rebate check are described as reasonable and free of problems by all 20 

participants.  

 

 

What About Smart $aver® Works Well 

Each participant was asked what they think works well about the program.  Three 

participants (15%) cited the incentive as what they liked the most. Two participants (10 

%) also cited the simplicity and understandibiltiy of the program.  

Increasing Participation 

Participants were asked what they thought would increase participation in Smart $aver
®
. 

Five participants thought that awareness for the program was very low and that Duke 

Energy should advertise the program more aggressively. Two customers mentioned never 

having heard of the program until the trade ally brought it to their direct attention. One 

participant recommended making technologies that are currently only available in custom 

options, such as LEDs, available for the prescriptive program. 

What Should Change About Smart $aver® 

Five participants (25%) offered examples of what they thought could be changed in the 

program:  

 “Ask us what our needs are instead of telling us what’s covered.” 

 “Filling out the paperwork, but I didn't find it unreasonable.” 

 “Not enough customers know about it.” 

 “Higher rebate levels.” 

 “I’d like to check the status of my rebate.” 

 

Non-Residential Smart $aver® Net to Gross Analysis 

In order to estimate the net savings attributed to the program several questions were 

added to the participant questionnaire. These questions were asked to determine the 

extent to which the program’s information and incentives caused the program-covered 

and spillover actions to be taken by the participants.  To conduct the freeridership 

analysis we used the responses from three questions to estimate the net-of-freeriders level 
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of savings for the program-rebated installation.  We also used the results from two 

questions to estimate the amount of spillover savings.  The questions were presented to 

the participants using a statement format in which the respondent could agree or disagree 

at various levels.  Respondents were asked to provide their response using a 1 to 10 scale 

where a 1 meant that they strongly disagreed with the statement and a 10 indicated that 

they strongly agreed. 

 

Freeridership Analysis 

The three questions used to estimate the net to gross ratio included the following: 

 

Net to Gross Questions 

1. The rebate from the Duke Energy Smart $aver
®
 Program was a critical factor in 

my decision to purchase the high efficiency/energy efficient product. 

 

2. I would have bought the same make and model of the < incented item> within one 

year of when I did, even without the rebate from the Duke Energy Smart $aver
®
 

Program. 

 

3. The rebate from the Duke Energy Smart $aver
®
 Program was not necessary to 

cause me to purchase the higher efficiency product when your company bought 

the new <incented item>. 

Responses 

Strongly               Strongly 

Disagree                Agree 

1        2        3        4        5        6        7        8        9        10 

 

We reverse the direction of the score for two of the above questions to help eliminate bias 

in the response scores.  

 

Because the scale was built to reflect a 1 to 10 score, the scores from the responses were 

used as direct calculation metrics for estimating the NTG inputs to a distribution 

approach to set the freeridership score.  That is, if they responded with a score of an 8, 

then 8 points were added to a NTG point tally for that individual.  If they responded with 

a 2, then 2 points were added to their tally.  However, because for two questions a low 

response score meant a high freerider score, and in the other a low score response meant 

a low freerider score, the scores had to be adjusted to be comparable as a group.  This 

meant that for two of the scores, the score provided had to be subtracted from 10 to be 

comparable with the other question responses.  This allowed all scores to be added in a 

way that a 100% non-freerider score would add to 30 (10+10+10) and a 100% freerider 

score would add to 3 (1+1+1).  We then applied a linier distribution to the range of scores 

with the end values tied to either a 100% freerider or a 100% non-freerider, both of which 

we had in the respondent population.  This approach eliminated any evaluator bias 

associated with the assignment of a NTG score for any participant because that value was 

numerically assigned as a linier function of their distribution between a 100% freerider 

and a 100% non-freerider.  That is, the scores were normalized to their relationship 

between these two extremes.  A respondent that was numerically half way between the 
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two extremes (regardless of their point score) was mathematically assigned a NTG score 

of .5.   

 

The results of this analysis provided a program average NTG ratio of .63, meaning that 

63% of the achieved savings are non-freerider savings and fully countable as a program’s 

net effect.  This placed the freerider score at .37, meaning approximately 1 out of every 3 

participants received the rebate for an action that they would have taken without the 

program. 

 

Spillover Analysis – Short Term 

Two questions were added to the survey to estimate the level of short and longer term 

spillover.  Short term spillover is defined as actions taken by participants above and 

beyond those rebated by the program, but for which the program was a driving influence 

for the participant taking that action.   The questions asked include:  

 

1. Since you participated in the Smart $aver
®
 Program, have you purchased and 

installed any other type of high efficiency equipment or made energy efficiency 

improvements at your company or at any other locations?  <Y/N> 

 

2. My experience with the Smart $aver
®
 Program in <2008, 2009> influenced my 

decision to install different types of high efficiency equipment on my own. (agree 

or disagree – see point scale) 

Responses 

Strongly               Strongly 

Disagree                Agree 

1        2        3        4        5        6        7        8        9        10 

 

If the respondent indicated that they have not purchased or installed any other type of 

high efficiency equipment since their participation in the program, the spillover level was 

set to zero and no spillover credit was provided.  If they responded that they had 

purchased energy efficient equipment, they were asked about the type of equipment and 

where it was installed.  However, no spillover points were provided to these respondents 

that took additional actions unless they also indicated that their experience with the 

program caused, to some degree, that action to be taken by scoring some level of 

agreement with the agree or disagree question.  If they indicated that the program was 

influential in their purchase and use decision, then their freerider score was adjusted by 

the fractional amount of the strength of the influence value they provided in their 

response to the agree / disagree question.  That is, if the respondent indicated that they 

had purchased additional energy efficient items and also indicated that the program was 

influential in that purchase at a score of 7 (level of agreement or disagreement) then their 

NTG score (for that individual) was multiplied by .7 to estimate the short term spillover 

effects for that installation.   

 

This approach provided an addition spillover score that was equal to their NTG score, but 

reduced by the fraction of the level of agreement that the program caused that spillover 

action to be taken.  Thus, if they were a 50% freerider (see freerider analysis above) and 
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they scored a 7 on their agree / disagree score that the program was to some degree 

influential in causing their spillover purchase, then the spillover score for that individual 

participant was .35 (.5*7=.35). In this case .35 is provided as a short term spillover score 

for that participant for that action taken.  The short term spillover scores were then 

summed and averaged over all participants, including those that took no additional action 

(and received a 0.0 spillover score), to arrive at an estimated short term spillover score.   

The result of this analysis is that the short term spillover score equals .11 over the entire 

population, indicated that the program increased savings by driving at least some 

customers to take additional actions that were influenced by their participation in the 

program.  While this added savings is small and suggests that perhaps an additional 11% 

savings is being achieved by the participants in the program, we caution on this 

interpretation. The assignments of spillover is subjective and depends on the ability of the 

agree/disagree score to actually estimate the degree of causation.  While we are sure that 

the program was influential in helping to acquire the added savings, this analysis is not 

definitive.  For this reason, we project that short term spillover credit be set at 10% as an 

estimate for short term spillover.   

 

Spillover Analysis – Longer Term 

Our analysis also indicates that there is an additional impact on longer term spillover 

levels, but that level may be small.  The short term spillover analysis only provided 

spillover credit to those that indicated the program was at least to some degree influential 

in their decision to take additional action, and who also had already taken additional 

actions.  For the longer term spillover analysis we used the score of the program’s 

influence on their decision to purchase additional energy efficiency items, even if they 

have not yet made a purchase.  That is, we used their score for the agree/disagree 

spillover question above on the program's influence to install energy efficient items, even 

if they have not yet made an additional purchase.  The scores received ranged from a 9 - 

indicating that for some the program has had a strong effect on their future purchase 

decisions - and a 1 meaning that the program had no effect.  The average score across all 

surveyed participants is 2.4, indicating that there is some influence, but for the most part, 

that influence is small.   Because of the low score we do not provide an estimate of longer 

term spillover, but note that there appears to be some level of influence.  However, at this 

time and using this approach, the results are not strong enough to provide an estimate. 

 

Net to Gross Score 

For this program, using the approach discussed above, we estimate that the final net to 

gross score is approximately 0.73 including a freeridership NTG of 0.63 and a short-term 

spillover NTG of 0.10. However, because of the small sample size used to drive this 

analysis (N=26), we expect the NTG ratio for this program should fall at a point greater 

than 0.60 but less than a 0.75.  As a result, we suggest using the NTG ratio of 0.70 for the 

program as a whole until more definitive research can be conducted.  
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Impact Analysis  

The impact evaluation employed a tracking system review, an engineering review of the 

lighting measure savings calculations, and field measurement and verification (M&V) of 

selected lighting measures.  The tracking system review revealed that a few measures 

were responsible for the majority of the savings.  Tracking data for North Carolina 

obtained from Duke Energy from Nov, 2008 through April, 2010 show the following 

breakdown of energy savings by measure: 

 

NC C&I kWh Savings by Measure 

Tracking data through April, 2010

HVAC
4%

VFD
6%

Window film
0%

Other
2%

High bay
50%

Linear Fluorescent
12%

CFL
19%

Occupancy Sensor
7%

Other lighting
0%

Total
Lighting

87%

 

Figure 3.  Measure Contribution to NC C&I Program Savings. 

 

Note, lighting measures made up 87% of the total reported savings.  Lighting was 

dominated by high-bay applications, making up 59% of the total lighting savings, and 

50% of the total program savings.   

 

Tracking data for South Carolina obtained from Duke Energy from Nov, 2008 through 

April, 2010 show the following breakdown of energy savings by measure: 
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SC C&I kWh Savings by Measure 

Tracking data through April, 2010

HVAC
4%

VFD
8%

Window film
0%

Other
0%

High bay
62%

Linear Fluorescent
9%

CFL
2%

Occupancy Sensor
15%

Other lighting
0%

Total
Lighting

86%

 

Figure 4.  Measure Contribution to SC C&I Program Savings. 

Note, lighting measures made up 86% of the total reported savings.  Lighting was 

dominated by high-bay applications, making up 70% of the total lighting savings, and 

62% of the total program savings.  Based on this analysis, the impact evaluation was 

conducted as follows: 

 

Lighting measures. We focused on the high bay applications, since these made up 59% 

to 70% of the total lighting savings
5
.  Engineering review of the lighting savings involved 

a comparison of the measure savings recorded in the program tracking database to the 

savings estimates used in program design.  This comparison revealed a problem with the 

tracking system savings estimates.  The savings for each measure were recalculated using 

the fixture kWh and kW savings estimates developed during program planning and 

entered into DSMore; and measure counts as recorded in the tracking system   

 

The evaluation team conducted field M&V on a sample of high bay lighting participants 

to estimate savings for this measure.  The field M&V consisted of a site visit, verification 

of the quantity and type of incented lighting fixtures, verification of fixture wattage 

assumptions against manufacturer’s catalog data, interviews with customers to identify 

the type and quantity of the replaced fixtures, and short-term monitoring of lighting 

system operation using light loggers to verify operating hours.  The field M&V activities 

                                                 
5
 Note, an initial tracking system analysis based on tracking system energy savings showed high bay 

fixtures comprised a much larger fraction of the total lighting savings.  During a more detailed review, the 

tracking system energy savings were found to be in error.  Program planning estimates were substituted for 

the tracking system estimates, resulting in the measure breakdown shown in Figure 4. 
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were conducted by Duke Energy contractors and the results were forwarded to 

Architectural Energy Corporation for analysis.  The field M&V activities were compliant 

with the International Performance Measurement and Verification Protocols (IPMVP) 

Option A – Partially measured, retrofit isolation protocol. 

 

 A sample frame of high bay lighting participants was developed by TecMarket Works 

and a random sample of 35 sites was selected across both states.  Each site was recruited 

for the M&V study by the Duke Energy M&V contractors.  The contractors were 

successful in recruiting and installing instrumentation at all 35 sites. 

 

Lighting Analysis 

Lighting program participation records covering the period from November, 2008 

through the end of April, 2010 were obtained from Duke Energy.  The data, delivered as 

an Access database, contained customer name and address, installing vendor contact 

information, measure descriptions, unit energy savings estimates, number of measures 

installed, lighting operating hours, installed fixture watts, rebate amounts, and so on.  

These data were examined to identify which of the measures promoted by the program 

were adopted by program participants and in what numbers, how the energy savings in 

the tracking system compared to the program savings estimates, and the availability of 

any customer description data that could be used in the analysis. 

 

The lighting program tracking system showed lighting measures installed in sites 

representing a total of 360 participating customers.  The types and quantity of measures 

installed are shown in Table 1 and Table 3. 

 

Table 1.  Lighting Measures Installed Under NC Program 

Measure Group Count kWh kW 

CFL 42,341 8,363,758 2,219 
Exit sign 734 168,086 23 
High Bay 23,600 19,320,423 4,644 
Linear Fluorescent 84,798 5,225,489 1,392 
Occupancy Sensor 4,934 2,980,754 615 

 

Table 2.  Lighting Measures Installed Under SC Program 

Measure Group Count kWh kW 

CFL 1,591 336,146 89 
Exit sign 65 14,885 2 
High Bay 12,615 10,299,462 2,717 
Linear Fluorescent 17,195 1,423,242 378 
Occupancy Sensor 4,803 2,555,682 530 

 

The distribution of measure installations and savings by the measure groups defined 

above are shown in Figure 5 and in Figure 6. 
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NC Distribution of Installations by Measure Group

CFL
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SC Installations by Measure Group
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Figure 5.  Distribution of Lighting Measure Installation Counts by Measure Group 

 
NC Lighting kWh Savings by Measure Group
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SC Lighting kWh Savings by Measure Group 
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Figure 6.  Distribution of Lighting Measure kWh Savings by Measure Group 

 

Note, while high bay fixtures only accounted for 15% to 35% of the measure count, they 

accounted for 59% to 70% of the total lighting kWh savings, due to higher energy 

savings per measure. 

 

Revised Tracking System Gross Energy and Demand Savings. 

As mentioned above, the algorithms used by the program tracking database to record 

energy and demand savings were found to be in error.  A set of revised energy and 

demand savings estimates was developed for each measure in the program tracking 

database using the unit savings estimates used during program planning.  The unit kW 

and kWh savings
6
 assigned to each lighting measure are shown in Table 3. 

 

Table 3.  Lighting Fixture Savings Assumptions 

                                                 
6
 Based on lighting fixture wattage data developed by Franklin Energy Services (FES) for Duke Energy.  

HVAC interactive effects multipliers from the Ohio Technical Reference Manual (TRM) applied.  Demand 

interactive effects multiplier (WHFd ) = 0.20; kWh interactive effects multiplier (WHFe) = 0.097. 
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Fixture type 
Standard 
Fixture 
Watts 

Efficient 
fixture 
watts 

kW 
savings 

per 
fixture 

Assumed 
operating 

hours 

kWh 
savings 

per 
fixture 

CFL 

Compact Fluorescent Fixture 105 30.5 0.089 4144 339 
Compact Fluorescent Screw in 60.5 17.3 0.052 4144 196 

High Bay Lighting 

High Bay 2L T-5 High Output 194 122 0.086 4144 327 
High Bay 3L T-5 High Output 290 182 0.130 4144 491 
High Bay 4L T-5 High Output 458 234 0.269 4144 1018 
High Bay 6L T-5 High Output 458 351 0.128 4144 486 
High Bay 8L T-5 High Output 850 486 0.437 4144 1,655 
High Bay Fluorescent 3 Lamp 
(F32 Watt T8) 194 112 0.098 4144 373 
High Bay Fluorescent 4 Lamp 
(F32 Watt T8) 295 151 0.173 4144 655 
High Bay Fluorescent 6 Lamp 
(F32 Watt T8) 458 226 0.278 4144 1,055 
High Bay Fluorescent 8 Lamp 
(F32 Watt T8) 455 299 0.187 4144 709 
2 High Bay 6L T-5 High Output 
replacing 1000W HID 1080 730 0.420 4144 1,591 
2 High Bay Fluorescent 8LF32T8 
- Replacing 1000W HID 1080 598 0.578 4144 2,191 
42W 8 Lamp High Bay Compact 
Fluorescent  455 372 0.100 4144 377 
Pulse Start Metal Halide  455 372 0.136 4144 514 

High Performance T8  

High Performance T8 4ft 1 lamp, 
replacing standard T8 31 26 0.006 4144 24 
High Performance T8 4ft 1 lamp, 
replacing T12-HPT8 43 26 0.021 4144 78 
High Performance T-8 4ft 2 lamp 
replacing T-12 8ft 1 lamp  75 57 0.022 4144 83 
High Performance T-8 4ft 2 lamp 
replacing T-12 High Output 8ft 1 
lamp  113 66 0.057 4144 215 
High Performance T8 4ft 2 lamp, 
replacing standard T8 58 50 0.010 4144 38 
High Performance T8 4ft 2 lamp, 
replacing T12-HPT8 72 50 0.027 4144 101 
High Performance T8 4ft 3 lamp, 
replacing standard T8 85 76 0.011 4144 43 
High Performance T8 4ft 3 lamp, 
replacing T12-HPT8 115 76 0.047 4144 179 
High Performance T-8 4ft 4 lamp 
replacing T-12 8ft 2 lamp   123 110 0.016 4144 61 
High Performance T-8 4ft 4 lamp 
replacing T-12 High Output 8ft 2 
lamp  207 127 0.095 4144 361 
High Performance T8 4ft 4 lamp, 
replacing standard T8 112 98 0.017 4144 64 
High Performance T8 4ft 4 lamp, 144 98 0.055 4144 210 
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Fixture type 
Standard 
Fixture 
Watts 

Efficient 
fixture 
watts 

kW 
savings 

per 
fixture 

Assumed 
operating 

hours 

kWh 
savings 

per 
fixture 

replacing T12-HPT8 
Standard T-8 

T-8 2ft 1 lamp 28.0  18 0.012 4144 45 
T-8 2ft 2 lamp 56  32 0.029 4144 109 
T-8 2ft 3 lamp 62  50 0.014 4144 55 
T-8 2ft 4 lamp 112  65 0.056 4144 214 
T-8 3ft 1 lamp 46  25 0.025 4144 95 
T-8 3ft 2 lamp 81  46 0.042 4144 159 
T-8 3ft 3 lamp 127  70 0.068 4144 259 
T-8 3ft 4 lamp 162  88 0.089 4144 336 
T-8 4ft 1 lamp 43  31 0.014 4144 55 
T-8 4ft 2 lamp 72  59  0.016 4144 59 
T-8 4ft 3 lamp 115  89  0.031 4144 118 
T-8 4ft 4 lamp 144  112  0.038 4144 145 
T-8 8ft 1 lamp 75  58  0.020 4144 77 
T-8 8ft 2 lamp 123  109  0.017 4144 64 
T-8 High Output 8 ft 1 Lamp 113  80  0.040 4144 150 
T-8 High Output 8 ft 2 Lamp 207  160  0.056 4144 214 

Low Watt T8 

High Performance Low Watt T8 
4ft 1 lamp, replacing standard T8 32 25 0.008 4144 32 
High Performance Low Watt T8 
4ft 2 lamp, replacing standard T8 59 49 0.012 4144 45 
High Performance Low Watt T8 
4ft 3 lamp, replacing standard T8 89 72 0.020 4144 77 
High Performance Low Watt T8 
4ft 4 lamp, replacing standard T8 112 94 0.022 4144 82 
Low Watt T8 lamps replacing 
standard 32 Watt T-8's 32 28 0.005 4144 18 

T-5 and HO T-5  

T-5 1 Lamp with Electronic Ballast 
(replacing T-12 fixture) 44 32 0.014 4144 55 
T-5 2 Lamp with Electronic Ballast 
(replacing T-12 fixture) 77 65 0.014 4144 55 
T-5 3 Lamp with Electronic Ballast 
(replacing T-12 fixture) 120 93 0.032 4144 123 
T-5 4 Lamp with Electronic Ballast 
(replacing T-12 fixture) 150 126 0.029 4144 109 
T-5 High Output 1 Lamp with 
Electronic Ballast (replacing T-12 
fixture) 77 62 0.018 4144 68 
T-5 High Output 2 Lamp with 
Electronic Ballast (replacing T-12 
fixture) 141 122 0.023 4144 86 
T-5 High Output 3 Lamp with 
Electronic Ballast (replacing T-12 
fixture) 210 185 0.030 4144 114 
T-5 High Output 4 Lamp with 
Electronic Ballast (replacing T-12 
fixture) 295 243 0.062 4144 236 
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Fixture type 
Standard 
Fixture 
Watts 

Efficient 
fixture 
watts 

kW 
savings 

per 
fixture 

Assumed 
operating 

hours 

kWh 
savings 

per 
fixture 

Exit Signs 

LED Exit Signs Electronic Fixtures 
(Retrofit Only) 31.2 4 0.031 8760 229 
 

Unit demand and energy savings assumptions for LED fixtures and lighting controls
7
 are 

shown in Table 4. 

 

Table 4.  Unit Demand and Energy Savings for LED and Lighting Control Measures 

Fixture KW/unit KWh/unit 

LED Auto Traffic Signals 0.085 275 
LED Pedestrian Signals 0.044 150 
Occupancy Sensors over 500 Watts 0.249 1228 
Occupancy Sensors under 500 Watts  0.102 490 

 

Customers indicated the annual operating hours of their lighting systems on the incentive 

applications.  These self-reported lighting system hours of operation are entered into the 

program tracking database. A tabulation of the average self reported operating hours by 

building type are shown in Table 5. 

 

                                                 
7
 Based on lighting fixture energy and demand savings data developed by Franklin Energy Services (FES) 

for Duke Energy.  HVAC interactive effects multipliers from Ohio TRM applied. 
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Table 5.  Self-Reported Lighting Operating Hours by Building Type 

Building Description 
Operating hour report 

frequency by building type 
Average self-reported operating 
hours from program application 

Education K-12 208 2,745 
Education other 39 3,772 
Elder Care/Nursing home 54 8,651 
Fast Food 15 2,000 
Full Service Restaurant 17 3,184 
Healthcare 20 5,376 
Industrial 193 5,466 
Lodging 46 2,860 
Office 95 3,010 
other-institutional 11 5,211 
other-mass 191 4,707 
Public Assembly/Church 18 2,710 
Public Order Safety 7 3,263 
Religious Worship 3 2,109 
Retail (Mall) 5 3,542 
Retail (non-mall) 212 4,751 
Service 24 3,255 
Warehouse 53 4,183 

 

The distribution of the self-reported operating hours by building type and fixture type is 

shown in Table 6: 

 

Table 6.  Self-Reported Lighting Operating Hours by Building and Fixture Type 

Building Type CFL Linear fluorescent High Bay 

Education K-12 5,908 2,136 2,375 
Education other 2,876 3,874  
Elder Care/Nursing 
home 8,467 8,760  
Fast Food 2,000   
Full Service 
Restaurant 3,154 3,280  
Healthcare 1,800 5,308 6,927 
Industrial 8,736 4,676 5,945 
Lodging 2,884 1,800  
Office 3,018 3,039 2,493 
other-institutional  4,876 6,718 
other-mass 7,304 3,946 5,979 
Public 
Assembly/Church 2,467 3,107 2,526 
Public Order Safety  3,248 3,300 
Religious Worship 1,820 2,254  
Retail (Mall) 3,978 1,800  
Retail (non-mall) 4,919 4,689 4,843 
Service 3,500 3,244  
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Building Type CFL Linear fluorescent High Bay 

Warehouse  4,428 4,094 
 

High Bay Lighting M&V Study 

A sample of 35 customers installing High Bay Lighting fixtures was selected across NC 

and SC.  A summary of the characteristics of the customers that participated for the High 

Bay Lighting Study is shown in Table 7 and Table 8.   

 

Table 7.  NC High Bay Lighting M&V Study Participants 

Site Business Type 
Total fixtures 

rebated 
Installed Fixture(s) 

Baseline 
Fixture(s) 

1 Education K-12 48 T8 High-bay- 4 ft 6 lamp MH 400 

2 Public 
Assembly/Church 20 T8 High-bay- 4 ft 6 lamp MH 400 

3 Public 
Assembly/Church 20 T8 High-bay- 4 ft 6 lamp MH 400 

4 Public 
Assembly/Church 25 T8 High-bay- 4 ft 6 lamp MH 400 

5 Public 
Assembly/Church 12 T8 High-bay- 4 ft 6 lamp MH 400 

6 Retail (non-mall) 503 T8 High-bay- 4 ft 6 lamp MH 400 
7 Retail (non-mall) 580 T8 High-bay- 4 ft 6 lamp MH 400 
8 Retail (non-mall) 477 T8 High-bay- 4 ft 6 lamp MH 400 
9 Retail (non-mall) 580 T8 High-bay- 4 ft 6 lamp MH 400 

10 Retail (non-mall) 589 T8 High-bay- 4 ft 6 lamp MH 400 
11 Retail (non-mall) 576 T8 High-bay- 4 ft 6 lamp MH 400 
12 Industrial 115 T5 HO High Bay 6L MH 1000 

13 Retail (non-mall) 48 T8 High-bay- 4 ft 6 lamp 
T8 High-bay- 4 ft 8 lamp MH 400 

14 Retail (non-mall) 66 T8 High-bay- 4 ft 6 lamp 
T8 High-bay- 4 ft 8 lamp MH 400 

15 Retail (non-mall) 49 T8 High-bay- 4 ft 6 lamp 
T8 High-bay- 4 ft 8 lamp MH 400 

16 Education K-12 15 T8 High-bay- 4 ft 4 lamp Incandescent 
500 

17 Industrial 80 T5 HO High Bay 6L MH 1000 
18 Retail (non-mall) 49 T8 High-bay- 4 ft 6 lamp MH 400 
19 Education K-12 42 T5 HO High Bay 6L MH 400 
20 Education K-12 60 T8 High-bay- 4 ft 4 lamp MH 400 

 

Table 8.  SC High Bay Lighting M&V Study Participants 

Site Business Type 
Total fixtures 

rebated 
Installed Fixture(s) 

Baseline 
Fixture(s) 

1 Warehouse 16 T5 HO High Bay 6L MH 400 
2 Warehouse 54 T8 High-bay- 4 ft 6 lamp MH 400 
3 Industrial 259 T8 High-bay- 4 ft 4 lamp T12 HO 8 ft 2 
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Site Business Type 
Total fixtures 

rebated 
Installed Fixture(s) 

Baseline 
Fixture(s) 

lamp 
4 other-mass 20 T5 HO High Bay 6L MH 400 
5 Retail (non-mall) 65 T8 High-bay- 4 ft 6 lamp MH 400 
6 Industrial 296 T5 HO High Bay 6L MV 400 
7 Office 66 T8 High-bay- 4 ft 6 lamp MH 400 
8 Industrial 40 T5 HO High Bay 4L MH 400 
9 Warehouse 54 T5 HO High Bay 4L MH 400 

10 Industrial 60 T5 HO High Bay 4L MH 400 

11 Retail (non-mall) 59 T8 High-bay- 4 ft 6 lamp 
T8 High-bay- 4 ft 8 lamp MH 400 

12 Retail (non-mall) 55 T8 High-bay- 4 ft 6 lamp 
T8 High-bay- 4 ft 8 lamp MH 400 

13 Retail (non-mall) 65 T8 High-bay- 4 ft 6 lamp 
T8 High-bay- 4 ft 8 lamp MH 400 

14 Retail (non-mall) 48 T8 High-bay- 4 ft 6 lamp 
T8 High-bay- 4 ft 8 lamp MH 400 

15 Retail (non-mall) 574 T8 High-bay- 4 ft 6 lamp MH 400 
 

Paper file applications and supporting documentation were obtained for each site.  The 

data in the application files were reviewed and compared to the program tracking 

database and onsite survey observations.  Discrepancies were noted and corrected for the 

impact evaluation.  These discrepancies are reported in Table 9.  Note, 2 of the projects in 

the sample were ineligible for the program, since they did not replace HID lighting 

systems.    

 

Table 9.  Tracking System and Paper File Discrepancies 

State Site Discrepancy 

NC 3 Pre fixtures not replaced one for one 
6 Pre fixtures not replaced one for one 
7 Pre fixtures not replaced one for one 
8 Pre fixtures not replaced one for one 
9 Pre fixtures not replaced one for one 

10 Pre fixtures not replaced one for one 
11 4 lamp T-8 fixtures indicated on application; but 2 lamp HO T-5 

fixtures installed. 
12 Application operating hours > 8760 
12 Pre fixtures not replaced one for one 
16 4 lamp T-8 fixtures indicated on application, but 6 lamp T-8 

fixtures installed.  Replaced incandescent fixtures; program rules 
require metal halide.   

20 Application fixture count does not match survey 
SC 1 4 lamp T-8 fixtures indicated on application, but 6 lamp T-8 

fixtures installed 
3 Replaced fluorescent fixtures; program rules require metal halide.   
5 5 lamp T-8 fixtures indicated on application, but 6 lamp T-8 

fixtures installed.  5 lamp fixture does not exist. 
6 Application fixture count does not match survey 
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13 Combination of 6 and 8 lamp T-8 fixtures indicated on application, 
but only 6 lamp T-8 fixtures installed 

 

Fixture watts reported in the manufacturer’s catalogs (where available) were averaged 

and compared to the standard assumptions used in program design for several popular 

fixture types.  This comparison is shown in Figure 7. 
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Figure 7.  Comparison of Installed Fixture Watts from Manufacturers vs. Standard 
Assumptions 

 

These data are also shown in Table 10. 

 

Table 10.  Comparison of Manufacturer’s Fixture Watts with Standard Program 
Assumptions for High Bay Fixtures 

Fixture n Program Assumption Avg across Mfg Cutsheets 

T5 HO HB 4L 4 234.0 235.0 
T5 HO HB 6L 4 365.0 346.7 
T8 HB 4ft 6L 26 226.0 195.1 
T8 HB 4ft 8L 6 299.0 250.1 

 

 

The average fixture watts from the manufacturer’s catalogs matched the program design 

assumptions fairly well for T5 HO 4 lamp fixtures. The program design used higher 
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(more conservative) assumptions for fixture watts for the T5 HO 6 lamp and the T8 4 ft 6 

and 8 lamp fixtures.   

 

The ability of the program applicants to accurately report the fixture watts on the program 

application was investigated.  A comparison of the fixture watts on the application vs. the 

manufacturer’s catalog data is shown in Figure 8 through Figure 10. 

 

Fixture Watts from Application vs Manufacturers' Catalog Data

0

50

100

150

200

250

300

350

400

1 2 3 4 5 6 7 8 9

W
a

tt
s

 p
e

r 
F

ix
tu

re

Application Cutsheet

T5 HO High bay 4 lamp

T5 HO High bay 6 lamp

 

Figure 8.  Comparison of Fixture Watts from Applications vs. Manufacturers’ Catalog Data 
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Figure 9.  Comparison of Fixture Watts from Applications vs. Manufacturers’ Catalog Data 
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Figure 10.  Comparison of Fixture Watts from Applications vs. Manufacturers’ Catalog 
Data 
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Customer self reports of installed fixture watts varied widely from the data reported in the 

manufacturer’s catalogs. 

 

The fixture quantities installed at the sampled sites along with the number of light loggers 

deployed are shown in Table 11 and Table 12.  Light loggers were deployed to monitor 

the on/off behavior of the lighting systems based on the circuiting and switching of the 

lighting systems.  Due to group switching of multiple high bay fixtures, it was possible to 

monitor the on/off behavior of many fixtures with each light logger. 

 

Table 11.  Logger Installations at NC M&V Study Sites 

Site Business Type Total fixtures rebated Loggers installed 

1 Education K-12 48 4 
2 Public Assembly/Church 20 2 
3 Public Assembly/Church 20 2 
4 Public Assembly/Church 25 3 
5 Public Assembly/Church 12 2 
6 Retail (non-mall) 503 5 
7 Retail (non-mall) 580 5 
8 Retail (non-mall) 477 5 
9 Retail (non-mall) 580 5 
10 Retail (non-mall) 589 5 
11 Retail (non-mall) 576 6 
12 Industrial 115 5 
13 Retail (non-mall) 48 4 
14 Retail (non-mall) 66 5 
15 Retail (non-mall) 49 4 
16 Education K-12 15 2 
17 Industrial 80 4 
18 Retail (non-mall) 49 3 
19 Education K-12 42 3 
20 Education K-12 60 6 

 

Table 12.  Logger Installations at SC M&V Study Sites 

Site Business Type Total fixtures rebated Loggers installed 

1 Warehouse 16 2 
2 Warehouse 54 3 
3 Industrial 259 4 
4 other-mass 20 2 
5 Retail (non-mall) 65 4 
6 Industrial 296 08 
7 Office 66 5 

                                                 
8
 Lighting operation verified as always on (8760 hr per year). Logging not required. 
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Site Business Type Total fixtures rebated Loggers installed 

8 Industrial 40 2 
9 Warehouse 54 4 
10 Industrial 60 4 
11 Retail (non-mall) 59 4 
12 Retail (non-mall) 55 4 
13 Retail (non-mall) 65 3 
14 Retail (non-mall) 48 4 
15 Retail (non-mall) 574 5 

 

The light logger data were downloaded by the Duke Energy contractors, with assistance 

from Duke Energy evaluation staff.  These data were processed by engineers from 

Architectural Energy Corporation.  The results are shown in Table 13 and Table 14. 

 

Table 13.  NC Lighting Logger Study Results 

Site Business Type 
Application self 
reported annual 
operating hours 

Logger study 
annual 

operating hours 

Ratio logged 
/ self report 

Coincident 
demand 
factor 

1 Education K-12 2,400 3,285 1.37 0.88 
2 Public Assembly/Church 2,416 3,048 1.26 0.50 
3 Public Assembly/Church 2,416 2,213 0.92 0.73 
4 Public Assembly/Church 2,416 2,673 1.11 0.48 
5 Public Assembly/Church 2,416 3,354 1.39 0.92 
6 Retail (non-mall) 5,668 7,774 1.37 1.00 
7 Retail (non-mall) 6,000 6,216 1.04 1.00 
8 Retail (non-mall) 5,880 6,414 1.09 1.00 
9 Retail (non-mall) 5,269 6,321 1.20 1.00 

10 Retail (non-mall) 5269 8,184 1.55 1.00 
11 Retail (non-mall) 5,269 6,651 1.26 1.00 
12 Industrial 16,000 2,428 0.15 0.70 
13 Retail (non-mall) 4,576 6,060 1.32 0.98 
14 Retail (non-mall) 4,576 6,587 1.44 1.00 
15 Retail (non-mall) 4,576 4,991 1.09 1.00 
16 Education K-12 2,400 840 0.35 0.02 
17 Industrial 8,760 7,537 0.86 0.94 
18 Retail (non-mall) 4,500 5,101 1.13 1.00 
19 Education K-12 2,500 2,399 0.96 0.92 
20 Education K-12 2,500 2,386 0.85 0.87 

 Average   0.98  
 

Table 14.  SC Lighting Logger Study Results 

Site Business Type 
Application self 
reported annual 
operating hours 

Logger study 
annual 

operating hours 

Ratio logged 
/ self report 

Coincident 
demand 
factor 
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Site Business Type 
Application self 
reported annual 
operating hours 

Logger study 
annual 

operating hours 

Ratio logged 
/ self report 

Coincident 
demand 
factor 

1 Warehouse 2,600 2,578 0.99 0.90 
2 Warehouse 2,500 3,065 1.23 1.00 
3 Industrial 2,600 2,917 1.12 0.85 
4 other-mass 3,358 2,768 0.82 0.95 
5 Retail (non-mall) 4,500 3,597 0.80 0.98 
6 Industrial 6,240 8,760 1.40 1.00 
7 Office 4,250 4,775 1.12 0.97 
8 Industrial 5,760 5,369 0.93 0.60 
9 Warehouse 2,860 2,628 0.92 0.95 

10 Industrial 8,600 8,600 1.00 1.00 
11 Retail (non-mall) 4,576 5,050 1.10 1.00 
12 Retail (non-mall) 4,576 6,309 1.38 1.00 
13 Retail (non-mall) 4,576 8,726 1.91 1.00 
14 Retail (non-mall) 4,576 5,671 1.24 0.95 
15 Retail (non-mall) 5,269 6,767 1.28 0.95 

 Average   1.15  
 

On average, the light logger study predicted about 2% fewer operating hours in NC and 

15% more hours in SC than the customer self reports. 

 

The light logger results were combined with the verified fixture counts and verified 

installed fixture watts to estimate the actual energy and peak demand savings, using 

equation as shown below.   

 

kWh = (Wattsbase – Wattsee) / 1000 x hours x (1+WHFe) 

 

kW   = (Wattsbase – Wattsee) / 1000 x (1+WHFd) 

 

where: 

 

Wattsbase  = baseline fixture watts 

Wattsee    = efficient fixture watts 

hours       = annual lighting operating hours 

WHFe      = waste heat factor for energy 

WHFd      = waste heat factor for demand 

 

Waste heat factors were calculated using building energy simulation models derived from 

the commercial building prototypes used in the California Database for Energy 

Efficiency Resources (DEER) study
9
, with adjustments make for local building practices 

and climate.  The commercial prototypes were using long-term average weather data for 

                                                 
9
 Itron, 2005.  “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study, Final 

Report,”  Itron, Inc., J.J. Hirsch and Associates, Synergy Consulting, and Quantum Consulting.  December, 

2005.  Available at http://eega.cpuc.ca.gov/deer. 
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Charlotte, Asheville and Greenville.  The results of the interactive effects simulations are 

shown in Table 15. 

 

Table 15.  Results of HVAC Interactive Effects Simulations 

Building City WHFe WHFd 

Assembly Asheville 0.137 0.171 
Charlotte 0.187 0.237 
Greenville 0.176 0.216 

Big Box Retail Asheville 0.152 0.241 
Charlotte 0.177 0.258 
Greenville 0.165 0.259 

Light Industrial Asheville 0.084 0.194 
Charlotte 0.124 0.165 
Greenville 0.112 0.185 

Primary School Asheville 0.075 0.224 
Charlotte 0.126 0.254 
Greenville 0.118 0.239 

Small Office Asheville 0.139 0.080 
Charlotte 0.164 0.080 
Greenville 0.150 0.077 

Warehouse Asheville 0.079 0.047 
Charlotte 0.096 0.030 
Greenville 0.084 0.062 

 

These results of the calculations are shown in Table 16 and Table 18 as Eval kWh and 

Eval kW.  These results were compared to the tracked savings based on the fixture counts 

and standard per fixture kW and kWh savings estimates from DSMore
10

.  The ratio of the 

evaluated savings to the program planning estimated savings is expressed as a realization 

rate (RR) for both kWh and kW.   

 

Table 16.  Results of NC High Bay Lighting M&V Study 

Site Business Type Eval kWh 
DSMore 

kWh 
RR (kWh) Eval kW 

DSMore 
kW 

RR (kW) 

1 Education K-12 50,959 46,478 1.10 17 12 1.41 
2 Public Assembly/Church 20,691 21,093 0.98 7 6 1.27 
3 Public Assembly/Church 15,912 21,093 0.75 7 6 1.35 
4 Public Assembly/Church 22,686 26,367 0.86 9 7 1.27 
5 Public Assembly/Church 13,661 12,656 1.08 4 3 1.27 
6 Retail (non-mall) 737,526 530,494 1.39 101 140 0.72 
7 Retail (non-mall) 811,781 611,703 1.33 140 161 0.87 
8 Retail (non-mall) 519,227 503,073 1.03 86 133 0.65 
9 Retail (non-mall) 807,745 611,703 1.32 138 161 0.85 

                                                 
10

 DSMore inputs accept non-coincident kW savings.  Coincidence factors are applied during the DSMore 

run.  Demand savings are show as non-coincident kW for consistency. 
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Site Business Type Eval kWh 
DSMore 

kWh 
RR (kWh) Eval kW 

DSMore 
kW 

RR (kW) 

10 Retail (non-mall) 1,131,908 621,195 1.82 148 164 0.90 
11 Retail (non-mall) 873,640 607,484 1.44 140 160 0.88 
12 Industrial 233,099 55,938 4.17 103 15 6.97 
13 Retail (non-mall) 88,572 42,333 2.09 16 11 1.40 
14 Retail (non-mall) 133,375 59,590 2.24 22 16 1.38 
15 Retail (non-mall) 74,893 44,078 1.70 16 12 1.38 
16 Education K-12 3,916 9,819 0.40 5 3 2.00 
17 Industrial 101,627 38,914 2.61 14 10 1.37 
18 Retail (non-mall) 67,982 51,678 1.32 14 14 1.05 
19 Education K-12 10,666 20,430 0.52 5 5 0.92 
20 Education K-12 16,100 61,098 0.26 8 16 0.47 

 Total 5,735,966 3,997,216 1.43 1,000 1,054 0.95 
 

Table 17.  Results of SC High Bay Lighting M&V Study 

Site Business Type Eval kWh 
DSMore 

kWh 
RR (kWh) Eval kW 

DSMore 
kW 

RR (kW) 

1 Warehouse 4,697 7,783 0.60 2 2 0.87 
2 Warehouse 40,265 56,952 0.71 13 15 0.86 
3 Industrial 552,861 169,547 3.26 202 45 4.51 
4 other-mass 5,860 9,728 0.60 2 3 0.86 
5 Retail (non-mall) 62,939 68,553 0.92 19 18 1.05 
6 Industrial 150,361 143,980 1.04 18 38 0.48 
7 Office 82,276 69,608 1.18 16 18 0.88 
8 Industrial 49,679 40,732 1.22 10 11 0.92 
9 Warehouse 35,239 54,988 0.64 13 15 0.90 

10 Industrial 131,413 61,098 2.15 16 16 1.01 
11 Retail (non-mall) 81,613 53,243 1.53 17 14 1.24 
12 Retail (non-mall) 84,836 49,025 1.73 15 13 1.12 
13 Retail (non-mall) 161,470 58,880 2.74 20 16 1.29 
14 Retail (non-mall) 74,850 43,024 1.74 14 11 1.26 
15 Retail (non-mall) 1,147,725 605,375 1.90 183 160 1.15 

 Total 2,666,083 1,492,515 1.79 561 394 1.43 
 

In North Carolina, the average realization rates for kWh and kW for the sample are 1.43 

and 0.95 respectively.  Thus, the evaluation study estimated about 43% more kWh 

savings  and about 5% less coincident demand savings than the program planning 

assumptions.   

 

In South Carolina, the average realization rates for kWh and kW for the sample are 1.79 

and 1.43  respectively.  Thus, the evaluation study estimated about 79% more kWh 

savings  and about 43% more coincident demand savings than the program planning 

assumptions.   

Table 18.  Results of NC High Bay Lighting M&V Study – Eligible Fixtures Only 
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Site Business Type Eval kWh 
DSMore 

kWh 
RR (kWh) Eval kW 

DSMore 
kW 

RR (kW) 

1 Education K-12 50,959 46,478 1.10 17 12 1.41 
2 Public Assembly/Church 20,691 21,093 0.98 7 6 1.27 
3 Public Assembly/Church 15,912 21,093 0.75 7 6 1.35 
4 Public Assembly/Church 22,686 26,367 0.86 9 7 1.27 
5 Public Assembly/Church 13,661 12,656 1.08 4 3 1.27 
6 Retail (non-mall) 1,063,521 530,494 2.00 146 140 1.05 
7 Retail (non-mall) 980,655 611,703 1.60 169 161 1.05 
8 Retail (non-mall) 832,212 503,073 1.65 139 133 1.05 
9 Retail (non-mall) 975,779 611,703 1.60 166 161 1.03 
10 Retail (non-mall) 1,311,059 621,195 2.11 171 164 1.05 
11 Retail (non-mall) 1,042,053 607,484 1.72 167 160 1.05 
12 Industrial 240,097 55,938 4.29 106 15 7.18 
13 Retail (non-mall) 88,572 42,333 2.09 16 11 1.40 
14 Retail (non-mall) 133,375 59,590 2.24 22 16 1.38 
15 Retail (non-mall) 74,893 44,078 1.70 16 12 1.38 
16 Education K-12 0 9,819 0.00 0 3 0.00 
17 Industrial 101,627 38,914 2.61 14 10 1.37 
18 Retail (non-mall) 67,982 51,678 1.32 14 14 1.05 
19 Education K-12 10,666 20,430 0.52 5 5 0.92 
20 Education K-12 16,100 61,098 0.26 8 16 0.47 
 Total 7,062,499 3,997,216 1.77 1,203 1,054 1.14 

 

Table 19.  Results of SC High Bay Lighting M&V Study – Eligible Fixtures Only 

Site Business Type Eval kWh 
DSMore 

kWh 
RR (kWh) Eval kW 

DSMore 
kW 

RR (kW) 

1 Warehouse 4,697 7,783 0.60 2 2 0.87 
2 Warehouse 40,265 56,952 0.71 13 15 0.86 
3 Industrial 0 169,547 0.00 0 45 0.00 
4 other-mass 5,860 9,728 0.60 2 3 0.86 
5 Retail (non-mall) 62,939 68,553 0.92 19 18 1.05 
6 Industrial 309,159 143,980 2.15 38 38 0.99 
7 Office 82,276 69,608 1.18 16 18 0.88 
8 Industrial 49,679 40,732 1.22 10 11 0.92 
9 Warehouse 35,239 54,988 0.64 13 15 0.90 

10 Industrial 131,413 61,098 2.15 16 16 1.01 
11 Retail (non-mall) 81,613 53,243 1.53 17 14 1.24 
12 Retail (non-mall) 84,836 49,025 1.73 15 13 1.12 
13 Retail (non-mall) 161,470 58,880 2.74 20 16 1.29 
14 Retail (non-mall) 74,850 43,024 1.74 14 11 1.26 
15 Retail (non-mall) 1,293,613 605,375 2.14 207 160 1.30 

 Total 2,417,909 1,492,515 1.62 402 394 1.02 
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When ineligible fixtures are removed, the total realization rates for kWh and kW for the 

sample change to 1.77 and 1.14 respectively in NC and 1.62 and 1.02 respectively in SC.  

The increase in realization rate in North Carolina is driven mostly by the sites where 

additional fixtures were installed beyond a one for one change out, causing an increase in 

connected lighting load in the post retrofit case.  When these fixtures are removed from 

the analysis, the energy savings increase. The decrease in realization rate in South 

Carolina is driven mostly by site 3, which had an invalid existing fixture type, causing the 

savings for that site to go to zero.   

Total Gross and Net Impacts 

The total first year gross savings are tabulated by measure type in Table 20 and Table 21.  

Note, only high bay lighting measures were adjusted at this time.   

 

Table 20.  Total First Year Gross Energy Savings for Lighting Measures in North Carolina 

Measure type 
Program 
Tracking 

kW 

Program 
Tracking kWh 

kW 
realization 

Rate 

kWh 
realization 

Rate 

Evaluated 
Gross kW 

Evaluated 
Gross 
kWh 

High bay 5,681 21,553,115 114% 177% 6,477 38,149,014 
Linear 

Fluorescent 1,392 5,225,489 100% 100% 1,392 5,225,489 
CFL 2,219 8,363,758 100% 100% 2,219 8,363,758 

Occupancy 
Sensor 615 2,980,754 100% 100% 615 2,980,754 

Other lighting 11 98,753 100% 100% 11 98,753 
Total 9,918 38,221,869 108% 143% 10,713 54,817,767 

 

Table 21. Total First Year Gross Energy Savings for Lighting Measures in South Carolina 

Measure type 
Program 
Tracking 

kW 

Program 
Tracking kWh 

kW 
realization 

Rate 

kWh 
realization 

Rate 

Evaluated 
Gross kW 

Evaluated 
Gross 
kWh 

High bay 2,717 10,299,462 102% 162% 2,772 16,685,128 
Linear 

Fluorescent 378 1,423,242 100% 100% 378 1,423,242 
CFL 89 336,146 100% 100% 89 336,146 

Occupancy 
Sensor 530 2,555,682 100% 100% 530 2,555,682 

Other lighting 0 4,445 100% 100% 0 4,445 
Total 3,715 14,618,977 101% 144% 3,770 21,004,643 

 

The first year net savings are calculated assuming a freeridership level of 70% as 

described in the Free-ridership Section above. 
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Table 22.  Total First Year Net Energy Savings for Lighting Measures in North Carolina 

Measure type 
Evaluated 
Gross kW 

Evaluated 
Gross 
kWh 

Net to 
Gross 
Ratio 

Evaluated 
Net kW 

Evaluated 
Net kWh 

High bay 6,477 38,149,014 0.7 4,534 26,704,309 
Linear 

Fluorescent 1,392 5,225,489 0.7 974 3,657,842 
CFL 2,219 8,363,758 0.7 1,553 5,854,631 

Occupancy 
Sensor 615 2,980,754 0.7 431 2,086,528 

Other lighting 11 98,753 0.7 7.7 69,127 
Total 10,713 54,817,767   7,499 38,372,437 

 
Table 23.  Total First Year Net Energy Savings for Lighting Measures in South Carolina 

Measure type 
Evaluated 
Gross kW 

Evaluated 
Gross 
kWh 

Net to 
Gross 
Ratio 

Evaluated 
Net kW 

Evaluated 
Net kWh 

High bay 2,772 16,685,128 0.7 1,940 11,679,590 
Linear 

Fluorescent 378 1,423,242 0.7 265 996,269 
CFL 89 336,146 0.7 62 235,302 

Occupancy 
Sensor 530 2,555,682 0.7 371 1,788,977 

Other lighting 0 4,445 0.7 0 3,111 
Total 3,770 21,004,643   2,639 14,703,250 

 
Lifecycle savings were estimated by applying the following effective useful life (EUL) 

assumptions
11

 to each measure. 

 
Table 24.  Effective Useful Life for Lighting Measures 

Measure Type Measure EUL (years) 

Lighting 

CFL 12 
Exit sign 15 
HiBay Lighting 10 
Linear Fluorescent 10 
Occupancy Sensor 8 
Other lighting  10 

 

Applying the EUL estimates listed above to each measure, the lifecycle gross and net 

kWh savings are shown below: 

 

                                                 
11

 EUL data supplied by FES 
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Table 25.  Lifecycle Gross and Net Savings for the Lighting Component of NC Commercial 
Smart $aver

®
 Prescriptive Program for 11 months of Program Operation Ending April 30, 

2010 

Result Value 

Tracking System Lifecycle Gross Savings 392,984,694 
Evaluated Lifecycle Gross kWh savings 558,943,680 
Evaluated Lifecycle Net kWh savings 391,260,576 

 
Table 26.  Lifecycle Gross and Net Savings for the Lighting Component of SC Commercial 
Smart $aver

®
 Prescriptive Program for 11 months of Program Operation Ending April 30, 

2010 

Result Value 

Tracking System Lifecycle Gross Savings 141,750,695 
Evaluated Lifecycle Gross kWh savings 205,607,359 
Evaluated Lifecycle Net kWh savings 143,925,151 
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Appendix A: Vendor Interview Instrument 

Name: __________________________________________________________________ 

 

Title: __________________________________________________________________ 

 

Position description and general responsibilities:  

 

________________________________________________________________________ 

 

________________________________________________________________________ 

 

________________________________________________________________________ 

 
We are conducting this interview to obtain your opinions about and experiences 

with the Smart $aver
®

 Prescriptive Program.  We’ll talk about your understanding 

of the Smart $aver
®
 Program and its objectives, your thoughts on improving the 

program, and the technologies the program covers.  The interview will take about 

an hour to complete.   

Understanding the Program             

 
We would like to ask you about your understanding of the Smart $aver

®
 program.  We 

would like to start by first asking you to… 

 

1. Please review for me how you are involved in the program and the steps you take 

in the participation process.  Walk me though the typical steps you take to help a 

customer become aware of the program, screen the customer for eligibility for this 

program and what you do to receive or help the customer receive the program 

incentive. 

 

2. What is your overall opinion of the program? 

 

3. What specifically do you like about the program or the way it operates? 

 

4. What do you dislike about the program, or what is it that you would like to see 

changed and why is that change needed? 

 

5. What kinds of issues have come up in the Smart $aver
®
 program? 

 

6. What are the different types of reactions you see from customers when you tell 

them about the program? 
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7. Have you heard of any customer complaints that are in any way associated with 

this program?  

 

8. Have callbacks increased due to the program technologies? 

 

Program Design and Design Assistance  

 
9. Do you feel that the right mix and types of technologies and equipment are 

covered by the program? 

 

10. Tell me about how the customers react to the incentive levels.   

 

 

11. Are the incentive levels appropriate?   

 

12. What would the incentive need to be in order to have more than 80 percent of the 

market go with the energy efficient model? 

 

13. Are there other technologies or energy efficient systems that you think should be 

included in the program?   

 

14. Are there components that are now included that you feel should not be included 

in the prescriptive program?  What are they and why should they not be included? 

 

Reasons for Participation in the Program  

We would like to better understand why contractors become partners in the Smart $aver
®
 

Program.  

 

15. How long have you been a partner in the Smart $aver
®
 Program? 

 

16. What are your primary reasons for participating in the program?  Why do you 

continue to be a partner?  If prompts are needed… Is this a wise business move 

for you, is it something you believe in professionally, is it that it provides a 

service to your customers, or other reasons? 

 

17. Why do you think other trade allies become partners in the program? 

 

18. What are the reasons why trade allies like yourself would not want to become 

partners in the program? 

 



TecMarket Works Appendices 

June 16, 2011 69 Duke Energy 

19. Has this program made a difference in your business?  How? Be as specific as 

you can and talk sales volumes, profits, customer relationships and any other 

aspect that you think is important. 

 

20. What does Duke Energy need to do to get more contractors and trade allies to 

participate in this program? 

 

Program Participation Experiences 

 
The next few questions ask about the process for submitting participation forms and 

obtaining the incentive payments. 

 

21. Let’s start with Marketing.  How can marketing be improved? 

 

22. And what about the application and processing aspects? 

 

23. How about the payment and incentive processing aspects? 

 

24. How long does it take between the time that you apply for your incentive, to the 

time that you and/or your customer receive the payments?  Is this a reasonable 

amount of time? What should it be?  Why? 

 

25. Do you have the right amount of materials such as forms, information sheets, 

brochures or marketing materials that you need to effectively show and sell your 

Smart $aver
®
 technologies?  What else do you need? 

 

 

 

26. Do you feel that communications between you and Duke’s Smart $aver
®
 program 

staff is adequate?  How might this be improved? 

 

 

27. What do you think are the primary benefits to the people who buy Smart $aver
®

-

eligible measures?  Are there other benefits that are important to a potential 

customer? 

 

Market Impacts and Effects  

 
28. How do you make your customers aware of the Program? (if not covered earlier) 
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29. Are your customers more satisfied with the higher efficiency equipment?  Why or 

why not? 

 

30. Do you have fewer calls or more calls to correct problems with the Smart $aver
®
 

technologies? 

 

31. Do you market or sell the Smart $aver
®
 equipment differently than your other 

equipment?  How? 

 

32. Has the program influenced you to carry other energy efficient equipment that is 

not rebated through the program?   

 

33. If yes, what do you now carry? 

 

34. If yes, About how many of these units did you install/sell in the last year? 

 

35. Do you think the program is making more people aware of the benefits of being 

more energy efficient? 

 

36. Have you not iced changes in your sales patterns where you think customers are 

asking for more energy efficient equipment?  If yes… Why do you think this is / 

or is not happening? 

 

37. Are programs like Smart $aver
®
 having an impact on what models of products are 

being manufactured and distributed to distributors, dealers, retailers and 

contactors? 

 

Net to Gross Questions 

 
38. Has the program influenced your decision to market or sell more high efficiency 

measures than you would have without the program?  If yes, to what extent?   

 

39. How much difference does the program make to the customer’s decision to move 

up to the more energy efficient model?  

 

40. What percent of your customers fall in to the each of these groups,  

a.  Makes a great difference and allows them to obtain the more efficient 

model; 

b.   Makes somewhat of a difference in their choice; 

c.   Makes little or no difference and does not affect their choice?   
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41. Can you tell me why this occurs for each of the three groups above? 

 

42. We would like to obtain an understanding of the program’s effects on sales of 

high efficiency models.  We would like your best estimate of the number of units 

your company sold over the last 12 months; the percent of sales that were high 

efficiency units, and the percent of the high efficiency models that got a Duke 

rebate.    Estimates are fine, we are not looking for exact numbers, but good 

estimates will help us understand the impacts of the program and the potential for 

additional sales.   

 

I would like to start with <<Technology 1>> 

a. Total units sold: ___  Percent high EE: ___%   Percent getting a Duke rebate: ___ 

 

Now let’s go to <<Technology 2>> 

b. Total units sold: ___  Percent high EE: ___%   Percent getting a Duke rebate: ___ 

 

And for  <<Technology 3>> 

c. Total units sold: ___  Percent high EE: ___%   Percent getting a Duke rebate: ___ 

 

And for  <<Technology 4>> 

d. Total units sold: ___  Percent high EE: ___%   Percent getting a Duke rebate: ___ 

 

 

43. Programs such as these might have the potential to increase sales of high 

efficiency products in two ways.  One is through rebates and incentives that 

reduce the cost barrier. The other is via market effects in which programs can 

impact customer demand as well as the manufacturing and distribution process.  

To help us understand these potential changes we would like to know if the 

program may have influenced your overall ordering, stocking and sales practices. 

Were you selling the same number of high efficiency models before you became a 

Duke partner, or has the program influenced the total number of high efficiency 

units you sell? 

 

44. If influenced:  How as the Duke program changed the number of units you sell? 

 

45.   What was your total volume of high efficiency <technology a> unit sales before 

the program and what is it now?    Before __________    After 

________________ 

 

46.   What was your total volume of high efficiency <technology b> unit sales before 

the program and what is it now?    Before __________    After 

________________ 
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47.   What was your total volume of high efficiency <technology c> unit sales before 

the program and what is it now?    Before __________    After 

________________ 

 

48. There are no plans to terminate the program, but we would like to know how the 

program affects contractors.   If the program were to be discontinued, what would 

happen to the volume of sales of the high efficiency models?  

49. How would this change your ordering and stocking practices? 

 
50. If the program were not offered, would you need to structure pricing differently to 

make up for the program loss?  If so, how? 

 

51. In your opinion is the Smart $aver
®
 program still needed?  Why? 

 

Recommended Changes from the Participating Contractors 

 
52. Are there any other changes that you would recommend to Duke Energy for the 

Smart $aver
®
 Program that we have not already discussed?   

 
53. If you could make any changes to this program, what changes would you make to 

this program? 
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Appendix B: Participant Survey Instrument 

Name: __________________________________________________________________ 

 

Title: __________________________________________________________________ 

 

Hello, my name is ______.   I am calling on behalf of Duke Energy to conduct a 

customer survey about the Smart $aver
®
 Incentive Program.  May I speak with 

_____________ please?   

If person talking, proceed.  If person is called to the phone reintroduce. 

If not home, ask when would be a good time to call and schedule the call-back: 

 

Call back 1:  Date: ___________,  Time: ______________ AM or PM 

Call back 2:  Date: ___________,  Time: ______________ AM or PM 

Call back 3:  Date: ___________,  Time: ______________ AM or PM 

Call back 4:  Date: ___________,  Time: ______________ AM or PM 

Call back 5:  Date: ___________,  Time: ______________ AM or PM 

Call back 6:  Date: ___________,  Time: ______________ AM or PM 

       Call back 7: Date: ___________,  Time: ______________ AM or PM 

    Contact dropped after seventh attempt. 

 

We are conducting this survey to obtain your opinions about the Smart $aver
®
 

Incentive Program in which you participated.  We are not selling anything.  The 

survey will take about 10-15 minutes and your answers will be confidential, and will 

help us to make improvements to the program to better serve others.  May we begin 

the survey?   

 

Note: If this is not a good time, ask if there is a better time to schedule a callback. 

 

1. Do you recall participating in the Smart $aver
®
 Program? 

 

   1.  Yes, begin    Skip to Q3. 

   2.  No,   

   99.  DK/NS    

 

 This program was provided through 

Duke Energy.  In this program, your 

company purchased a new energy 

efficient motor, pump, HVAC system 

or component, or lighting system.  

Duke Energy provided an incentive of  

<$xxx> for purchasing the qualifying 

item.   
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 Do you remember participating in this 

program?  

   1.  Yes, begin    Go to Q2. 

   2.  No,   

   99.  DK/NS    

 

If No or DK/NS terminate interview and go to next participant. 

 

2. Our records indicate that you purchased a <incented item>  Is this correct?  If not, 

what was the rebated technology that you purchased?  

  

1.  Correct 

2.  Pump 

3.  Motor 

4.  HVAC 

5.  Lighting 

6.  Refrigeration 

7.  Other specify: 

_______________________________________________ 

 

 

3. Please think back to the time when you were deciding to buy the energy saving 

<incented item>, perhaps recalling things that occurred in your company shortly 

before and after your purchase. What kinds of factors motivated you to purchase 

energy saving < incented item>? (do not read list, place a “1” next to the response that 

matches best)  

 

1. ____ Old equipment didn’t work 

2. ____ Old equipment working poorly 

3. ____ The program incentive   

4. ____ The program technical assistance   

5. ____ Recommendation of someone else (Probe: Who?___________) 

6. ____ Wanted to reduce energy costs 

7. ____ The information provided by the Program   

8. ____ Past experience with this program 

9. ____ Because of past experience with another Duke Energy program 

10. ____ Recommendation from other utility program  

i. (Probe: What program? ___________________________) 

11. ____ Recommendation of dealer/contractor 

12. ____ Advertisement in newspaper (Probe: For what program? 

___________) 

13. ____ Radio advertisement (Probe: For what program? ___________) 

14. ____ Other (SPECIFY) 

_____________________________________________ 
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15. ____ Don’t know/don’t remember/not sure (DK/NS) 

 

If multiple responses: 2.a. Were there any other reasons?  (number responses above 

in the order they are provided - Repeat until ‘no’ response. ) 

  

  

 

4. Did you get this < incented item> to replace an existing < incented item>? 

 

1.  Yes – skip to question 8       

2.  No      

3.   DK/NS – skip to question 11 

 

 

5.  Is this < incented item> the first you have ever purchased for your company? 

 

1.  Yes – skip to question 11 

2.  No   

3.   DK/NS – skip to question 11 

 

 

6.  Did you get this < incented item> because you wanted to add another/more < 

incented item> to your facility? 

 

1.  Yes       

2.  No  

3.  Don’t Know – skip to question 11 

 

 

 

7.  About how old was the < incented item> you replaced?   

 

1.   Less than 5 years old 

2.   5 to less than 10 years old 

3.   10 to less than 20 years old 

4.   20 years to less than 30 years old 

5.   30 or more years old 

99.   Don’t Know  

 

8.  Was the old < incented item> working or not working? 

 

1.  Yes, working       

2.  No, not working – skip to question 11 

3.  Don’t Know 

 

9.  Was the old < incented item> in good, fair, or poor working condition? 
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1.   Good 

2.   Fair 

3.   Poor 

4.   Don’t Know 

10. Who filled out the program incentive forms for your company?    
a.  I did  

b.  Someone from my company did 

c.  The contractor  

d.  The salesperson 

e.  Someone from Duke Energy  

 

11. Who submitted the forms to Duke Energy?   

a.  I did (customer) 

b.  Someone from my company did 

c.  The contractor  

d.  The salesperson 

e.  Someone from Duke Energy 

 

 

11a. If they filled it out. Was the incentive form easy to understand?   

 

1.   Yes       

2.   No   

3.   Some of it      

99.    DK/NS 

 

If no or some of it, 8b.  Do you remember what it was that was 

not clear or which part of it was difficult?  

 

________________________________________________________________________ 

________________________________________________________________________ 

 

 

12. Did you have any problems receiving the incentives?   
 

1.   Yes      2.   No     99.    DK/NS 

 

If yes, 9b.  Please explain the problem and how it was resolved.  Was it 

resolved to your satisfaction? 

________________________________________________________________________ 

________________________________________________________________________ 

 

 

Free-Ridership Questions 
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13.  At the time that you first heard about the Smart $aver
®
 Program from Duke 

Energy, had you…? 

 

1.   Already been thinking about purchasing < incented item> 

2.   Already begun collecting information about < incented 

item> or 

3.   Already decided to buy the < incented item>? 

4.   Don’t Know 

 

 

14.  Just to be sure I understand, did you have specific plans to install the high 

efficiency < incented item> before you heard about the program? 
 

1.  Yes       

2.  No – skip to question 14 

3.  Don’t Know – skip to question 14 

 

15.  Did you have to make any changes to your existing equipment replacement 

plans in order to receive this rebate through the Smart $aver
®
 Program? 

 

1.  Yes       

2.  No  

3.  Don’t Know 

 

16.  If the rebate from Duke Energy’s Smart $aver
®
 Program had not been 

available, would you still have: 

 

16a.  Purchased the same type of < incented item>? 

 

1.  Yes       

2.  No – skip to question 16 

3.  Don’t Know – skip to question 16 

 

 16b.  Purchased the same energy efficiency of < incented item>? 

 

1.  Yes  

2.  No 

3.  Don’t Know  

 

16c.  Purchased the < incented item> at the same time that you did? 

 

1.  Yes – skip to question 15      

2.  No  

3.  Don’t Know – skip to question 15      
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16d.  Purchased the < incented item> earlier than you did, 

or later? 
 

1.  Earlier       

2.  Same Time 

3.  Later 

4.  Don’t Know – skip to question 15      

 

 

           16e.  How much <earlier/later>? 

 

1. _________ years and/or _________months   

2.  Don’t Know 

 

17.  If the rebate from the Smart $aver
®
 Program had not been available, would you 

have done anything else differently? 

 

1.  Yes       

2.  No  

3.  Don’t Know  

 

17a.  What would you have done differently? 

 

______________________________________________________________________ 

______________________________________________________________________ 

 

18. On a 0 to 10 scale, with 0 being not at all likely and 10 being very likely, how 

likely is it that you would have bought a less efficient < incented item> if you had not 

received any rebate from the program? 

 

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

 

 

I’m going to read several statements about how you came to choose your < incented 

item>.  On a scale of 0 to 10, where 0 is strongly disagree and 10 is strongly agree, 

how much do you agree with this statement? 

 

 

19.  If I had not had any assistance from the program, I would have paid the 

additional <$xxx> to buy the energy efficient < incented item> on my own? 

 

1        2        3        4        5        6        7        8        9        10 
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 Don’t Know 

 

20.  The rebate from the Duke Energy Smart $aver
®
 Program was a critical factor 

in my decision to purchase the high efficiency/energy efficient product. 
 

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

 

21.  I would have bought the same make and model of the < incented item> within 

one year of when I did even without the rebate from the Duke Energy Smart $aver
®
 

Program. 

 

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

 

22. The rebate from the Duke Energy Smart $aver® Program was not necessary to 

cause me to purchase the higher efficiency product when your company bought 

the new < incented item>. 

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

 

 

Consistency Check & Resolution 

23 will be asked only for those respondents who have a clear inconsistency between 

responses (i.e., all but one of the questions are at one end of the spectrum for free 

ridership while one question is at the other spectrum.)  An algorithm will be provided 

after pretesting. The question responses that will be used to trigger 21 are: 

 

 14a  (only for efficiency enhancement measures) 

 14b (only for incremental efficiency measures) 

 16 depending upon which version of the question they received 

 18 

 19 

 20 

 

 

23.  Let me make sure I understand you.  Earlier, you said <inconsistency prompted 

by excel function>, but that differs from some of your other responses. Please tell me 

in your own words what influence, if any, the program had on your decision to 

purchase and install the < incented item> at the time you did?   
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________________________________________________________________________

________________________________________________________________________ 

________________________________________________________________________

________________________________________________________________________ 

 

Based on response, correct any above entries. 

 

Spillover Questions 

 

24.  Since you participated in the Smart $aver
®

 Program, have you purchased and 

installed any other type of high efficiency equipment or made energy efficiency 

improvements at your company or at any other locations? 

 

1.  Yes, only at this company 

2.  Yes, only at other locations 

3.  Yes, at both company and other locations 

4.  No 

5.  Don’t Know 

 

25. What type and quantity of high efficiency equipment did you install on your 

own?  PROBE TO GET EXACT TYPE AND QUANTITY AND LOCATION 

Type 1: ___________________ Quantity 1: ______  Location 1:____________ 

Type 2: ___________________ Quantity 2: ______  Location 2:____________ 

Type 3: ___________________ Quantity 3: ______ Location 3:____________ 

Type 4: ___________________ Quantity 4: ______ Location 4:____________ 

 

26.  For each type listed in 23 above, How do you know that this equipment is high 

efficiency? For example, was it Energy Star rated? 

 

Type 1: ______________________________________________________ 

Type 2: ______________________________________________________ 

Type 3: ______________________________________________________ 

Type 4: ______________________________________________________ 

 

 

I’m going to read a statement about this equipment that you purchased on your 

own. On a scale from 1-10, with 0 indicating that you strongly disagree, and 10 

indicating that you strongly agree, please rate the following statement. 

 

 

27.  My experience with the Smart $aver
®
 Program in <2008, 2009> influenced my 

decision to install different types of high efficiency equipment on my own.  
 

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 
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28. What other actions, if any, have you taken in your company to save energy and 

reduce utility bills as a result of what you learned in this program? 

Response:1 _____________________________________________________________ 

Response:2 _____________________________________________________________ 

Response:3 _____________________________________________________________ 

Response:4 _____________________________________________________________ 

 

 

Now I am going to ask you some general satisfaction statements.  On a scale from 1-

10, with 0 indicating that you strongly disagree, and 10 indicating that you strongly 

agree, please rate the following statements. 

 

29. The rebate form was easy to understand and complete.        

      

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

                 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

 

 

30. The interactions and communications I had with Duke Energy staff was 

satisfactory.    

1        2        3        4        5        6        7        8        9        10 

 

 Not applicable 

                 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

 

 

31. The rebate levels provided by the program 

 

1         2         3         4         5        6         7         8         9         10 
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 Don’t Know 

 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

 

32. The time it took for you to receive your rebate 

 

1         2         3         4         5        6         7         8         9         10 

 

 Don’t Know 

 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

 

 

33. The number and kind of technologies covered in the program 

 

1         2         3         4         5        6         7         8         9         10 

 

 Don’t Know 

 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

 

 

34. The information you were provided explaining the program 

 

 1         2         3         4         5        6         7         8         9         10 

 

 Don’t Know 

 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

 

35. Overall I am satisfied with the program.         

         

1        2        3        4        5        6        7        8        9        10 
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 Don’t Know 

                 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

 

36. What additional services would you like the program to provide that it does not 

now provide?   

Response: _______________________________________________________________ 

________________________________________________________________________ 

 

 

37. Are there any other things that you would like to see changed about the 

program? 

Response: _______________________________________________________________ 

 

38.  What do you think can be done to increase people’s interest in participating in 

the Smart $aver
®
 Program? 

 

Response:1 _____________________________________________________________ 

Response:2 _____________________________________________________________ 

Response:3 _____________________________________________________________ 

Response:4 _____________________________________________________________ 

 

39. What do you like most about this program? 

Response: _______________________________________________________________ 

 

40. What do you like least about this program? 

Response: _______________________________________________________________ 
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Appendix C: Program Manager Interview Protocol 

 

Name: __________________________________________________________________ 

 

Title: __________________________________________________________________ 

 

Position description and general responsibilities:  

 

________________________________________________________________________ 

 

________________________________________________________________________ 

 

________________________________________________________________________ 

 

We are conducting this interview to obtain your opinions about and experiences 

with the Smart $aver
®

 Prescriptive program.  We’ll talk about the Smart $aver
®
 

Program and its objectives, your thoughts on improving the program, and the 

technologies the program covers.  The interview will take about one to two hours to 

complete.  May we begin? 

Program Objectives  

 

1. In your own words, please describe the Smart $aver
®
 Program’s current objectives.  

How have these changed over time?  

 

2. In your opinion, which objectives do you think are best being met or will be met? 

 

3. Are there any program objectives that are not being addressed or not being addressed 

as well as possible or that you think should have more attention focused on them?  If 

yes, which ones?  How should these objectives be addressed?  What should be 

changed? 

 

4. What market information, research or market assessments are you using to determine 

the best target markets and program opportunities, market barriers, delivery 

mechanisms and program approach? 

 

5. In your opinion, should the program objectives be changed in any way due to 

technology-based, market-based, or management based conditions?  What objectives 

would you change?  What operational changes would you put into place, and how 

would it affect the results of the program? 
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Operational Efficiency 

 

6. Please describe your role and scope of responsibility in detail.  What is it that you are 

responsible for as it relates to this program? 

  

7. Please review with us how the Smart $aver
®
 operates relative to your duties, that is, 

please walk us through the processes and procedures and key events that allow you to 

currently fulfill your duties. 

 

8. Have any recent changes been made to your duties? If so, please tell us what changes 

were made and why they were made.  What are the results of the change?  Do you 

feel that you were adequately prepared for these changes? 

 

9. Describe the evolution of the Smart $aver
®
 Program.  How has the program changed 

since it was it first started? 

 

10. Describe your participant tracking and data quality control process. 

 

11. Do you have suggestions for improvements to the program that would increase 

participation rates or interest levels?  

 

12. Do you have suggestions for improving or increasing energy impacts? 

 

 

13. Thinking about how your program enrolls participants, what do you think is the level 

of freeridership for the Smart $aver
®
 Prescriptive Program? (That is, what percent of 

the measures rebated through the program would have been purchased and installed 

without the program’s incentive?)   

 

14. What do you think can be done to lower the level of freeridership? 

 

15. What do you think the level of spillover is for the Smart $aver
®
 Program?  (That is, 

what percent of the high efficiency measures that are installed are, in some way, a 

result of the program’s influence other than direct program participation?) 

 

16. What do you think can be done to increase the level of spillover? 

 

17. Are you aware of projects moving forward with incentives when they shouldn’t be 

eligible?  (If yes…) Why were these projects approved? What can be done to stop this 

from happening? 
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18. Do you have suggestion for the making the program operate more smoothly or 

effectively? 

 

Program Design & Implementation  

 

19. (If not captured earlier) Please explain how the interactions between the contractors, 

customers, and Smart $aver’s
®

 management team work.  Do you think these 

interactions or means of communication should be changed in any way?  If so, how 

and why?  

 

20. How do you determine what measures to include in the program and what levels of 

energy efficiency should be covered? 

 

21. Should this be changed in any way? 

 

22. How do you determine what the technology incentive levels should be? 

 

23. Should this be changed in any way? 

 

24. Are there things that you think can be done to make more trade allies interested in 

participating in the program and focus more on pushing high efficiency products to 

their customers? 

 

25. Are key industry experts, trade professionals or peers used for assessing what the 

technologies or models should be included in the program?  If so, how does this 

work?   

 

26. Are key industry experts and trade professionals used in other advisory roles?  If so 

how does this work and what kinds of support is obtained?  

 

27. Describe Smart $aver’s
®
 contractor program orientation training and development 

approach. Are contractors getting adequate program training and program 

information?  What can be done that could help improve contractor effectiveness? 

Can we obtain training materials that are being used? 

 

28. In your opinion, did the incentives cover enough different kinds of energy efficient 

products?  

 

1.   Yes      2.   No     99.    DK/NS 

 

If no, 20b.  What other products or equipment should be included? 
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________________________________________________________________________ 

_______________________________________________________________________ 

 

29. How do you make sure that the best information and practices are being used in 

Smart $aver
®
 operations?  

 

 

30.  What market information, research or market assessments are you using to 

determine the best target markets or market segments on which to focus? 

 

31. What market information, research or market assessments are you using to identify 

market barriers, and develop more effective delivery mechanisms? 

 

32. Overall, what about the Smart $aver
®
 program works well and why? 

 

33. What doesn’t work well and why?  Do you think this discourages participation or 

contractor interests? 

 

34. Can you identify any market, operational or technical barriers that impede a more 

efficient program operation? 

 

35. In what ways can these operations or operational efficiencies be improved? 

 

36. In what ways can the program attract more participants? 

 

37. (If not collected above) What market information, research or market assessments are 

you using to determine the best target markets and program opportunities, market 

barriers, delivery mechanisms and program approach? 

 

38. If you could change anything about the Smart $aver
®
 Program, what would you 

change and why? 

 

39. Are there any other issues or topics you think we should know about and discuss for 

this evaluation?  

 



fax:  (608) 835-9490       email: NPHall@TecMarket.net telephone:  (608) 835-8855 
  

 

TecMarket Business Center 
165 Netherwood Road 

2nd Floor, Suite A 
Oregon, WI 53575 

 
Memorandum 
 

To: Tom Wiles, Duke Energy  

From: TecMarket Works  

Date: February 2, 2012 

Subject:  Carolinas Non-Residential Smart $aver
®

 VFD Impact Results 
 
 
This memo provides an update to the variable frequency drives (VFD) component of the Non-

Residential Smart $aver® Prescriptive program evaluation. Program tracking data obtained from 

Duke Energy from June, 2009 through May 5, 2011 were analyzed, and the savings by end-use 

are depicted in Figure 1. Lighting made up over 90% of the projected program savings. Motors, 

pumps, and drives was the next largest end-use category, comprising about 4.4% of the total. 

HVAC make up about 3.7% of the total reported savings, while foodservice and other measures 

make up less than 1% of the savings logged under the program.     

 

 
Figure 1. Measure Contribution to the Carolinas Non-Residential Smart $aver Program 

Savings 

 

Within the lighting category, high-bay fixtures provided the majority (64%) of the savings, with 

linear fluorescent (14%), CFLs (10%), occupancy sensors (9%), and other measures (3%) 

making up the remaining lighting savings. Within the motors pumps and drives category, 

variable frequency drives (VFDs) made up virtually all (99%) of the savings. 

 

Because it was apparent early on in the program cycle that lighting, and particularly high-bay 

T RV
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lighting fixtures, would dominate the savings from the program, a process and impact evaluation 

of high-bay lighting was completed and finalized on February 26, 2011. This is consistent with 

the evaluation plan’s stated intention to focus evaluation resources on measures expected to 

deliver the most impacts. Additional lighting studies addressing linear fluorescents, occupancy 

sensors, and CFLs are planned for 2012. This memo provides an update to the VFD measure 

savings, as the second largest evaluation grouping in the prescriptive portfolio.   

 

As stated above, savings were updated using data from the Non-Residential Smart $aver program 

tracking database through May 5, 2011. By applying tracking data, the team was able to assign 

each VFD to one of three categories: HVAC fan, HVAC pump, or process. The distribution of 

the VFD savings across these three categories is shown in Figure 2. 

 

 
Figure 2. VFD kWh savings distribution 

 

Note, HVAC fans dominate the VFD savings, followed by HVAC pumps and process VFDs.  

For HVAC fan and HVAC pump measures, the normalized savings (kWh/hp and kW/hp) from 

the June 2010 update of the Morgan Marketing Partners (MMP) weather-sensitive measure 

database were applied to each of the measures according to the VFD type, customer building 

type, and location.  

 

The MMP database contains the results of DOE-2 simulations of measure savings across 

common residential and commercial building types. The simulation models are based on the 

California Database for Energy Efficiency Resources (DEER) study, with modifications to adapt 

these models to local design practices and climate. Models were developed for small commercial 

buildings (assembly, big-box retail, fast food restaurant, full service restaurant, grocery, light 
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industrial, school, small office, small retail, and warehouse buildings) and large commercial 

buildings (hospital, hotel, and large office buildings). The large commercial buildings address 

measures used in built-up HVAC systems, including air cooled and water cooled chillers, chilled 

water setback control, and variable frequency drives on fans and pumps. The June 2010 update 

expanded the list of large commercial buildings from a single large office building to include 

hospitals and hotels along with large offices.  

 

Variable frequency drives on air handlers and pumps were analyzed in the MMP database. The 

VFD fan applications simulated VFDs applied to both the supply and return fans of the Variable 

Air Volume (VAV) built up system air handlers in the large office, hospital, and hotel buildings. 

Inlet vane control was assumed in the base case. VFD pumping applications were simulated by 

applying a VFD to the secondary loop of a constant volume primary/secondary pumping system. 

Three-way chilled water coil control valves were assumed in the base case, while the variable 

flow case assumed two-way control valves.   

 

Annual kWh and summer peak demand savings estimates were developed based on differences 

between the simulated energy consumption and peak demand at the baseline and the measure 

efficiency levels. The set of simulations described above were conducted for Asheville, NC; 

Charlotte, NC; and Greenville, SC using long term average weather data.
1
 The results of these 

simulations were compiled into a database containing measure savings and measure costs by 

building type. Results of the VFD measure simulations are shown in Table 1. 

 

Table 1. Unit Energy and Demand Savings from MMP Database 

Measure Building Type Climate Units 
kWh/ 
unit 

Summer 
kW/unit 

HVAC 
Pump Hospital Charlotte per CHW pump hp 5,281 0.530 

HVAC 
Pump Hospital Asheville per CHW pump hp 5,271 0.487 

HVAC 
Pump Hospital Greenville per CHW pump hp 5,267 0.518 

HVAC 
Pump Large Office Greenville per CHW pump hp 2,741 0.309 

HVAC 
Pump Large Office Asheville per CHW pump hp 2,643 0.199 

HVAC 
Pump Large Office Charlotte per CHW pump hp 2,547 0.298 

HVAC 
Pump Hotel Greenville per CHW pump hp 2,380 0.088 

HVAC 
Pump Hotel Asheville per CHW pump hp 2,280 0.095 

HVAC 
Pump Hotel Charlotte per CHW pump hp 2,260 0.088 

HVAC Fan Hospital Charlotte per fan hp 1,676 0.176 
HVAC Fan Hospital Greenville per fan hp 1,651 0.153 
HVAC Fan Hospital Asheville per fan hp 1,545 0.111 
HVAC Fan Large Office Charlotte per fan hp 1,374 0.132 
HVAC Fan Large Office Greenville per fan hp 1,267 0.174 

                                                 
1
 The Typical Meteorological Year Version 3 (TMY3) weather data set from the National Renewable Energy 

Laboratory (NREL) was used. 
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Measure Building Type Climate Units 
kWh/ 
unit 

Summer 
kW/unit 

HVAC Fan Large Office Asheville per fan hp 1,149 0.018 
HVAC Fan Hotel Charlotte per fan hp 933 0.208 
HVAC Fan Hotel Greenville per fan hp 871 0.209 
HVAC Fan Hotel Asheville per fan hp 821 0.204 

 

Customer building types from the tracking data were then mapped into one of the three building 

type categories in the MMP database that address VFDs: Office, Hospital, or Hotel. The 

customer location was then in turn mapped into one of the three cities in the MMP database: 

Charlotte, Asheville, or Greenville.  

 

The program planning estimates were based on an earlier version of the database that contained 

the office building type only, and were based on results for HVAC pumps in Asheville and 

Charlotte only. Reweighting the impacts in this manner allows for a more accurate estimation 

that accounts for actual deployed use, type, and location. VFDs applied to process equipment 

were assigned the appropriate value from the Franklin Energy Systems (FES) work-papers on 

process VFDs.   

 

The savings were summed over each of the VFD measures in the program tracking database. A 

participation weighted average savings value per VFD was calculated for each of the VFD size 

and type categories used in the DSMore runs. The results of this analysis that considers 

application type, participation, location, and building type are shown in Table 2. 

 

Table 2. VFD kWh and kW Savings by Size and Type 

HP \ Type HVAC Process 

 kWh/VFD kW/VFD kWh/VFD kW/VFD 
1.5 1,787 0.26 1,436 0.39 
2 2,401 0.36 1,914 0.52 
3 3,834 0.51 2,871 0.78 
4 6,181 0.45 3,828 1.04 
5 6,747 0.81 4,785 1.30 
7.5 10,129 1.14 7,178 1.95 
10 14,541 1.80 9,570 2.60 
15 24,856 2.82 14,355 3.90 
20 40,819 4.63 19,140 5.20 
25 41,370 4.31 23,925 6.50 
30 49,497 5.26 28,710 7.80 
40 66,577 5.05 38,280 10.40 
50 79,738 8.70 47,850 13.00 

 

The original estimates assumed all HVAC applications were VFD pumps, however most of the 

applications were HVAC fans, which carry a lower savings value. Consequently, the savings per 

VFD were generally reduced by this analysis. A comparison of the savings per VFD from the 

original estimates and this analysis is shown in Figure 3. 
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Figure 3. Comparison of Original Estimates with Updated Engineering Estimates 

 

The average savings normalized per VFD hp was computed for each of the VFD types, as shown 

in  Table 3. 

 

 Table 3. Average Normalized VFD Savings  
VFD Type Average kWh/hp Average kW/hp 

HVAC Fan 1374 0.160 
HVAC Pump 2774 0.305 
Process 957 0.260 

 

The original savings were normalized per hp and compared to the updated engineering estimates.  

The process VFD savings decreased slightly, from a range of 1071 to 1082 kWh/hp (depending 

on VFD size) to 957 kWh/hp. The HVAC VFD savings went from 2021 kWh/hp (for all HVAC 

applications) to 2774 kWh/hp per HVAC pump and 1374 kWh/hp per HVAC fan. 

 

Recommendations 

1. Since the HVAC fan and pump savings estimates vary widely, future estimates should 

assign a separate value for fans and pumps. 

2. The contribution of VFDs to the Non-Residential Smart $aver program savings is small, 

but should be tracked over time. If VFDs become a more significant portion of the 

portfolio, additional analysis of measure savings should be done to refine the engineering 

estimates. 

3. The diversity of building types that have installed VFDs exceeds the current set of three 

building types. Consider expanding the list of building types to include additional 
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building types such as education, industrial, and retail building types in future updates of 

the engineering estimates. 
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Executive Summary 

About This Report 

This report presents the process and impact evaluation findings for the evaluation of the “Get 

Energy Smart” Program, also known as the K12 Curriculum Program or the Energy Education in 

Schools Program.  For this report, we interviewed eight participating teachers, the program 

manager, and program implementation managers and staff from Scholastic.  We also surveyed 

student families. 

 

According to the program information:   

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

For the time period June 2009 to April 2010, Duke Energy has provided 8,385 kits to program 

participants in North and South Carolina who live in and outside of the Duke Energy service 

territory. 

“The “Get Energy Smart” program goal is to educate children and their families 
about wise energy usage in their homes and personal choices they can make to 
save money, protect the environment and address climate change.  The curriculum 
was designed to allow teachers to incorporate the materials into their existing 
math/science instructional schedules with supplemental activities on the Web.   
 
The lessons are short, but relevant, and create opportunities for interactive, hands-
on learning. Students and families can perform an on-line energy audit of their own 
homes, which creates an energy report for each participating family. After students 
perform the audit, those that live in Duke Energy territory receive a free energy 
efficiency starter kit containing information and the following items:  
  

 2 CFLs (one 13 Watt CFL, and one 20 Watt CFL) 
 Efficient showerhead 
 3 low flow aerators 
 Weather stripping 
 Educational materials 
 Personalized Energy Survey report 
 Business reply card (BRC) 
 Bag for testing water flow 
 Outlet and light switch insulators 
 Refrigerator magnet 
 Night light 
 Light-up ring for kids 

 
Students that do not live in Duke Energy territory receive a kit containing the following 
Items: 

 13 Watt CFL (60 Watt Equivalent) 
 Duke Energy Labeled DOE Energy Savers Booklet 
 Water Flow Meter Bag 
 Duke Energy Supplied Toy (Glow Ring) 
 8 Outlet Gasket Insulators 
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Summary of Findings and Recommendations 
An overview of the key findings and recommendations identified through this evaluation is 

presented below. 

 

There were 8,385 student family participants in the K12 program from June 2009 to April 2010, 

6,006 in North Carolina and 2,379 in South Carolina.  Table 1 and Table 2 below present the 

average number of kits distributed by participating teacher, school, and school district.  For this 

program period, there were 113 school districts with participating schools.  In these 113 school 

districts, 850 schools had a total of 1,857 teachers that participated in the K12 program. The 

average number of kits distributed per participating teacher was 3.3 in North Carolina and 2.9 in 

South Carolina. 

 

Of the 8,385 kits distributed, 2,503 kits (29.9%) were sent to Non-Duke Energy customers in the 

Carolinas.
1
  These kits contained fewer items, as described in the above text box.  Note that these 

numbers represent the number of Duke Energy customers that completed the survey and 

requested kits between April 27, 2009 and June 7, 2010, not actual kit distribution.  The number 

of kits sent would be slightly lower because Duke Energy did not send kits to customers that 

have received energy efficiency kits through other Duke Energy programs.    

 

Table 1.  Distribution of Energy Efficiency Kits in North Carolina 

Jurisdiction: NC 

Average 
Number of Kits 
Requested by  

Non-Duke 
Energy 

Customers 

Average 
Number of Kits 
Requested by 
Duke Energy 
Customers 

Total Kits  
Requested 

Range of Number of 
Kits, Duke Energy and 

Non-Duke Energy 
Customers 

School District   (n=74) 21.9 58.1 
6006 

0-491 
School               (n=624) 2.6 7.0 0-145 
Teacher           (n=1,324) 1.2 3.3 0-35 

 

Table 2.  Distribution of Energy Efficiency Kits in South Carolina 

Jurisdiction: SC 

Average 
Number of Kits 
Requested by 

Non-Duke 
Energy 

Customers 

Average 
Number of Kits 
Requested by 
Duke Energy 
Customers 

Total Kits  
Requested 

Range of Number of 
Kits, Duke Energy and 

Non-Duke Energy 
Customers 

School District    (n=39) 21.4 38.1 
2379 

0-644 
School                (n-226) 3.8 6.7 0-169 
Teacher              (n=533) 1.6 2.9 0-45 

 

 

 

                                                 
1
 1,646 out of 6,006 (27.4%) kits went to Non-Duke Energy customers in North Carolina.  

   857 out of 2,379 (36.0%) kits went to Non-Duke Energy customers in South Carolina. 
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Evaluation Contractor’s Recommendations for Duke Energy to Consider 

The following program recommendations are provided by TecMarket Works, the independent 

evaluation contactor.  The recommendations are provided to allow Duke Energy to review them 

with the program manager and the lead administrator so that each recommendation can be 

accepted, rejected or modified according to the best judgment of the program design 

professionals. 

 

1. Develop a coordinated school targeting and entry-contact strategy that takes 

advantage of all effective market development efforts to reach newly targeted 

schools. For most schools targeted by the program, successful entry into the school is 

based on Scholastic’s market presence and history serving schools, and their reputation as 

a curriculum builder.  This is the primary market development theory regarding why 

delivering the program through organizations like Scholastic is the preferred approach. It 

builds on existing relationships and service history.  That is, the program delivery success 

hinges on Scholastic’s presence and reputation as a high-quality training support 

organization to the schools targeted by the program.  However, teacher interviews 

suggest that for some schools, Duke Energy’s Business Relations Manager (BRM) 

relationship with the schools can also be a “door opener” and may, in some 

circumstances, provide a more effective access route to the school administrators who 

need to approve the program for their schools.  In addition, Duke Energy has other 

relationships that can be used to gain support. For example, the Duke Energy Foundation 

has contacts with school administrators and teachers and provides supportive funding to 

many schools. They also take part in school board activities and support educational 

development in the state via a number of efforts. For some schools, entry into the school 

can be expedited by leveraging Duke Energy’ existing relationship through their BRMs
2
 

or through Duke Energy’s extended community relations.  These relationships and 

organizations can be considered when developing a school district contact strategy.  This 

strategy can employ a phased approach for gaining access to new schools so that the 

support for the program is present and the administrators are receptive enough that they 

can push the push the program within their schools. 

 

2. Select program assessment metrics carefully when evaluating second year program 

energy savings. Because the second program year will be implemented with several 

design changes as well as different fielding approaches compared to the first year, it will 

be important to understand the relationship between program operations and success 

(energy savings).  Duke Energy and Scholastic should consider developing a set of 

performance metrics that help track the effects of the program to the operational 

components that deliver that success.  One approach would be to develop several metrics 

and assess the success of the program across these multiple metrics so that the assessment 

focuses on savings achieved but also for delivery effectiveness.  Such metrics can include 

savings per teacher, savings per school, savings per district, installations per teacher, 

surveys and return cards returned per teacher/school/district, students reached per month, 

etc.  These performance metrics can then be compared with the program’s operational 

procedures to identify changes that increase effectiveness and those that do not.  

                                                 
2
 BRM: Business Relations Managers, sometimes knows as the customer representatives  
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3. Train program team members on the methodology that is used to calculate energy 

savings. All team members should be made to understand that the energy savings are 

estimated by extrapolating the data from the measures reported on the BRC to the entire 

population. The requirement to achieve a at least a 20% rate of BRC returns stems from 

the need to minimize self-selection bias by drawing a sample from a wide range of 

households, not just those households that might already be more receptive to energy 

efficiency. This better understanding may allow program team members to find other 

ways of increasing the representativeness of the sample without resorting to high BRC 

return incentives. See next recommendation as an example. 

 

4. Consider other methods of decreasing response bias by increasing 

representativeness of the BRC sample. The survey and BRC returns that the program is 

experiencing at this time should be considered the minimum level of acceptance for those 

teachers who have adopted the program for their classrooms.  Surveys and BRC returns 

should be much higher.  We see no reason why surveys and BRC return rates should not 

be provided by 50% of the students and their parents if it were presented as a homework 

assignment. Methods should be developed for increasing the BRC response rates. For 

example, playing upon known methodologies for multi-student partnership efforts, such 

as randomly divided into pairs and every pair could be asked to make a commitment to 

have at least one student return the BRC from each pair and the other report to the class 

the measures installed. The random pairing of students would decrease response bias by 

encouraging responses from students who tend not to respond.  

 

5. Work with neighboring utilities to share credit of achieving energy savings. In a time 

when energy efficiency and carbon reduction is of increasing importance, growing 

numbers of states have school energy efficiency programs that overlap geographical 

regions. While it is important to understand an individual program’s achievements for the 

purpose of improving program operations and program design, utilities should be given 

energy savings credit for contributing to overall energy supplies in their states and their 

market transformation efforts to achieve an energy supply objective. A case made to the 

regulatory agencies for sharing credit would be strengthened by coordination between 

neighboring utilities. However, splitting individual students within a single class to 

receive different levels of support based on the location of their parents homes can be 

expected to substantially decrease cost effectiveness by driving up costs per in-territory 

student and lower savings by not including all students.  We recommend working with 

the Commission to resolve this issue to: a) count all savings regardless of territory, or b) 

exclude this program from a cost effectiveness requirement and allow recovery of all 

costs and incentives as a condition of implementation, or 3) determine if the program can 

be made cost effective through continued improvements such that it can become cost 

effective by counting only the savings from homes in Duke Energy’s territory, or d) 

consider terminating the program.  We specifically recommend that Duke Energy work 

with the Commission to allow savings from schools operating in multiple utility 

territories to be credited to the sponsoring utility so that territorial issues do not impact 

program energy credits or act to erode the apparent cost effectiveness of the program. 

Base the argument on the fact that it is the energy supplies of the state that are the focus 
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of the legislation and or regulatory policy behind cost effective energy supplies provided 

to the energy consuming population of the state. If this is not successful, examine the cost 

effectiveness of the program based on Duke Energy’s territory savings and determine if 

the program is cost effective, can be made cost effective, can be exempted from 

contributing to a cost effective portfolio, or if it should be terminated. 

 

6. Continue to explore new program operations, enrollment, and marketing strategies 

to increase program cost effectiveness. Duke Energy is working with Scholastic to test 

new approaches for improving the design and operations of this program.  We 

compliment Duke Energy and Scholastic for their continued efforts to improve the 

program and encourage the continuation of this improvement approach. For example, in 

the Carolinas, Duke Energy is considering a new school strategy that does not require in-

person visits.  For this strategy, DVD presentations are being considered as a way to 

market to schools that are geographically hard to reach, making personal visits expensive.  

In assessing this strategy Duke Energy and Scholastic should continue to explore whether 

DVD is an effective presentation tool for serving as a replacement for in-person program 

enrollment visits. If this strategy is effective in the Carolinas, consider using this 

approach in Ohio as well.     

 

In addition, there is some concern on the part of Scholastic that mass marketing efforts 

are not permitted.  Scholastic, on the other hand, recommends the use of local mass 

marketing efforts to develop positive community support for the program prior to 

contacting administrators and teachers during the enrollment phase. These options should 

be tested to determine what actions are worth perusing on a program basis.  However, 

these efforts have to be considered within a cost effectiveness framework for the program 

as a whole within the portfolio.  If the program cannot be made cost effective, it makes 

little sense to spend additional dollars building public support for a program that will not 

continue as a part of the portfolio.  We recommend that both Duke Energy and Scholastic 

explore these and other options to build a program that is both cost effective and that uses 

an approach that improves response, participation and energy savings to become more 

cost effective over time.  

 

7. Review how many 3rd and 4th Grade classes the targeted schools have so that 

schools receive the appropriate number of teacher kits.  The number of 3rd and 4th 

grade classrooms was over-estimated in the 2009-2010 program year, resulting in too 

many kits being sent to the teachers.  This was not reported as an issue in the current 

evaluation, and the average number of kits per school dropped from 11 in 2009 to 7.6 kits 

in 2010.  This issue has likely been resolved as of this report, though further inquiries 

should be performed to ensure that the appropriate number of teacher kits are being 

distributed to the schools.   
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Teacher-Provided Recommendations for Duke Energy To Consider 

In addition to the recommendations provided by the evaluation contractor, several teachers 

provided recommendations that can be considered by the program design professionals.  

TecMarket Works presents these recommendations from the interviewed teachers from both the 

Ohio program and the assessment of the program in the Carolinas so that ideas expressed across 

both states are considered within each state.   However, we do not elevate these 

recommendations to be included with the recommendations from the evaluation contactor. The 

evaluation contractor recommendations are those that TecMarket Works suggest be implemented 

into the program (above).  The teacher recommendations are provided without judgment as to 

their appropriateness for the K12 program.  These including the following: 

 

 Increase the level of educational and results-related program promotions (flyers, 

brochures, school examples, etc.) provided to the teachers and school administrators in 

time to be effectively used. 

 Update the program materials to today’s standards by adding a multi-media element such 

as a DVD video or online class activities. 

 Develop and incorporate a day-to-day educational/activities planner to stretch the impact 

of the activities out over several days 

 Add a more flexible incentive for teachers to make the effort worthwhile to the teachers 

who are responsible for success; the incentive can be cash for the class, class activities, or 

credits for class supplies or other incentives valued by teachers. 

 Redesign the website to make it more user-friendly for students and teachers 

 Add more online content for students to access at home that would focus on increasing 

key behaviors and measure installations. 

 Develop a simple game for the students to play with their family that would reinforce the 

behaviors needed and the installation of measures. Distribute it with the kit. 

 Develop a song that students can sing in the class or at home that sends a behavior and 

use message. 

 Develop a downloadable application for smartphones that parents and children could use 

together to track their savings. 

 Include a component in which the students write a report of the use of the kit items and 

have the program incent the report to make it attractive to students and teachers. 

 

Teacher Comments 

The teachers also provided additional comments on the program and its operations.  These 

comments are summarized below. 

 

 “The packet of materials was great. Children love being able to touch and hold things.” 

 “The lessons were brought down to the right level for my class, and “The Magic School 

Bus” holds a high level of interest for children.” 

 “The prepaid envelopes were great. We didn’t have those last year and I think it made a 

real difference.” 

 "The materials need to be designed specifically for the children who are to be exposed to 

them. The lines of type in some of the materials are still too small."  
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 "Bring out the integration between the Magic School Bus story and the curriculum’s 

focus and the program’s objectives so that they directly support each other."  

 "Add more multimedia elements – online, songs, videos, presentations." 

 "Need to more effectively structure the program’s focus and materials so that it integrates 

smoothly with the school curriculum that we must follow as well as state standards.” 

 

 

Student Family Surveys (Business Reply Cards, or BRCs) 
One hundred sixty-two (162) families that live in Duke Energy's service territory in the Carolinas 

returned the BRC.  The survey asked the families about what kit items they used and their 

satisfaction with the items.  The most commonly installed items with over 80% installation rates 

were the kit’s 13-watt and 20-watt CFLs and the night light. Respondents also indicated their 

highest levels of satisfaction with the CFLs, as presented in the table below.   

 

 
Percent 

Installed or 
Used 

Mean 
Satisfaction 

Score 

13-watt CFL 88.9% 8.8 
20-watt CFL 82.7% 8.9 
night light 81.5% 8.5 
booklet 75.3% 8.5 
low flow showerhead 70.4% 8.5 
kitchen aerator 61.7% 8.5 bathroom aerator 56.2% 
switch and outlet gaskets 53.1% 8.3 
water temp card 49.4% 8.4 
water flow meter bag 19.8% 7.6 

 

Impact Findings 

Table 3 presents the per customer kWh savings associated with the K12 program.  These results 

are obtained based on the results of the billing data analysis.  Since the billing analysis uses 

actual energy usage to estimate impacts, and is the entire population of Duke Energy 

participants, it was deemed that this is a more accurate estimate of the program impact than the 

estimate from in the engineering analysis.   

 

Table 3.  Energy savings associated with the K12 program 

 kWh t-value 

Per Participant Annual Savings (Gross) 249.2 6.00 
Per Participant Annual Savings (Net) 205.2 6.00 

 

The kWh impacts in Table 3 are from the statistical analysis of participants’ monthly electricity 

billing data.  Since the billing data cannot provide insight into impacts by measure, these impact 

estimates were based upon the engineering analysis impacts, adjusted by the ratio of the overall 

kWh savings between the billing analysis and the engineering analysis (23%).  The engineering 

analysis also provides the net to gross ratio. Therefore, while the overall result is driven by the 
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billing analysis, an engineering analysis is also required. Both approaches are discussed in the 

report. 
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Introduction 
This report presents the findings for the evaluation of the Get Energy Smart Program, also 

known as "Power in Energy".  The Get Energy Smart Program provides energy efficiency 

informational and educational support and resources to 3rd and 4th grade teachers for them to 

incorporate into their lesson plans.  The goal of the program is to use students as an information 

route to achieve cost effective savings in the homes of the children using the support and 

assistance of the parents. 

 

There were 1,324 teachers in North Carolina and 533 teachers in South Carolina that participated 

in the program during the time period of October 2009 and May 2010, and TecMarket Works 

received the contact information for 140 teachers in North Carolina and 133 teachers in South 

Carolina that agreed to be interviewed.  The evaluation was comprised of interviews with five of 

the 140 teachers in North Carolina and three of the 133 teachers in South Carolina.  The 

objective of the interviews was to determine program satisfaction, and to gather feedback on the 

curriculum and to obtain suggestions for improvements.  The complete interview instrument can 

be found in Appendix A: Teacher Interview Instrument. 

 

Program Description 
The Energy Efficiency Education Program for Schools reaches out to 3

rd
 and 4

th
 graders in Duke 

Energy's service territory to educate them about energy efficiency in their homes. Students are 

given Duke Energy’s home energy audit survey to complete. These surveys can be returned to 

the teacher or mailed back to Duke Energy in prepaid envelopes. The survey can also be taken 

online. Once the surveys are received and processed, Energy Efficiency Starter kits containing 

low-cost, energy efficient measures are sent to the home. The kit also contains a business reply 

card that asks the family to indicate which of the measures in the kit were installed.  

 
Process Methodology 
This study consisted of reviews of program materials to understand the focus and scope of the 

program, process evaluation interviews with Duke Energy program managers, Scholastic 

program administrators and school teachers implementing the program.  The interviews focused 

on methods of operation and implementation, experiences and perspective associated with 

program design, approaches and results, and levels of satisfaction with the program’s materials, 

communications, and delivery components.  The interviews with the teachers also assessed 

process issues including the ease of signing up for the program, the quality and completeness of 

the curriculum, the value of the energy recommendations provided and other subjects (see 

instrument in.   In addition, participating students’ families were sent surveys. 

 

Impact Methodology 
 

Engineering Estimates 

Engineering algorithms were used to estimate savings from all measures as detailed in Appendix 

E: Impact Algorithms. 
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Billing Analysis 

The analytical method employed to evaluate the impacts of the K12 program relied upon a panel 

data approach where data are available both across households (i.e., cross-sectional) and over 

time (i.e., time-series). With this type of data, it becomes possible to control, simultaneously, for 

differences across households as well as differences across periods in time through the use of a 

“fixed-effects” panel model specification. The fixed-effect refers to the model specification that 

allows different variables across homes that do not vary over the estimation period (such as 

square footage, heating system, etc.) to be explained, in large part, by customer-specific intercept 

terms that capture the net change in consumption due to the program, controlling for other 

factors that do change with time (e.g., the weather).   

 

The fixed effects model can be viewed as a type of differencing model in which all 

characteristics of the home, which (1) are independent of time and (2) determine the level of 

energy consumption, are captured within the customer-specific constant terms.  In other words, 

differences in customer characteristics that cause variation in the level of energy consumption, 

such as building size and structure, are captured by unique constant terms representing each 

unique household.   

 

Algebraically, the fixed-effect panel data model is described as follows:  

 

it i t it it ity x Part           

where: 

 

yit  =  the electricity use for home i during month t (normalized by the number of 

days in that month) 

i   =  constant term for site i 

t = A vector of monthly indicators for all months in the model.  This is 

included to capture trends in electricity use over time across all customers 

that cannot be captured by weather terms or post-treatment variables.  

These terms lessen the possibility of biased impact estimates from the 

influence of omitted variables. 

ß 
  

=  vectors of coefficients  

xit  =  vector of variables that represent factors causing changes in energy 

consumption for home i during month t (i.e., weather) 

δ =  the coefficient indicating the effect of the program  

Partit  =  a variable indicating that home i was a participant during month t  

it    =  error term for home i during month t. 

 

 

The weather terms included in the model are the heating and cooling degree days for that month, 

tied to the customer location, and to capture the overall trend in electricity usage, monthly 

indicator variables were used for each month in the analysis (i.e., time effects). 
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Snapback and Persistence 

The theoretical additional energy and capacity used by customers that may occur from 

implementing an energy efficiency product, often called “snapback” if it occurs, is by design 

already captured in the impact evaluation through the billing analysis approach.  The billing 

analysis approach uses actual energy use between the pre and post condition compared to what 

would occur without the program (control).  All market or program effects conditions, including 

snapback, are already accounted for in this evaluation method.  Further, there is little to no 

literature or snapback analysis within the evaluation industry that has been able to identify a 

snapback condition.  The so-called snapback that has recently been referenced in the press has 

been the impact of normal electric demand growth that shows up in all customers as new 

products, services, and technologies are acquired and used.  However, as noted above, any 

snapback that does occur would be captured in the evaluation design because of the use of pre 

and post billing analysis.  

 

The billing data analysis, by using usage data from customers who participated as long as over a 

year ago, indicates that the impacts of the K12 program are likely to persist for at least one year.  

However, the evaluation did not address how long these savings are likely to persist over time 

because the time span of the available data was not sufficient to address this issue.   
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Process Evaluation Findings 
 

Program Objectives 
All the program team members who were interviewed were clear about the objective of the 

program. 

 

 “To promote energy efficiency behavior in families, reduce the amount of energy needed 

by families in the area. To help families save money. To promote Duke Energy’s goals of 

protecting the environment.” 

 

 "To teach and encourage students and families in NC elementary schools to become more 

energy efficient at home and in the community." 

 

 "[Primary goal is] demonstrating kWh savings by distribution of energy measures into 

the homes. Second is educating our customer base." 

 

 "To educate students about energy efficiency along with state-determined curriculum. 

Provides kids and families opportunities to receive energy efficient products." 

 
Roles 
Duke Energy serves as the administrator of the program with Scholastic playing a key 

collaborative role to implement the program under Duke Energy’s direction. As the Duke Energy 

program manager explains, “Duke brings the business requirements and Scholastic shows how 

they can meet that need and deliver the program.” Niagara Conservation provides fulfillment of 

the Energy Efficiency Starter Kits to the students and their families. The staff from all three 

companies have regular communications through quarterly in-person meetings, monthly reports 

on outreach activities performed by Scholastic, weekly reports on survey returned, as well as 

weekly phone calls. The collaboration is working very well according all the interviewees. Duke 

Energy draws upon Scholastic’s expertise and feedback but is responsible for leading the 

strategic planning. The Duke Energy program manager conducts process checks by 

accompanying state coordinators on visits and events and provides feedback on their marketing 

and on operational strategy. The Duke Energy program manager also facilitates event and 

sponsorship opportunities. 

 

Curriculum 
The program targets all 3

rd
 and 4

th
 grade classes within Duke Energy’s service territory. Each 

teacher is sent a boxed kit containing materials that were designed as turnkey lessons on energy 

efficiency, aligned with each state’s curriculum standards in science, math, and language arts, 

integrated across those disciplines. The materials consist of three lessons with activity sheets for 

each lesson. These lessons are also available online for those teachers who have Smartboard 

technology. The lessons are designed by Scholastic’s in-house staff. Scholastic has built a 

national reputation for creating educational materials and they leveraged their core expertise in 

this area to design appealing lesson plans for the Energy Efficiency Education Program. 
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Along with the lessons in each box is a booklet of energy saving ideas and 30 family 

involvement envelopes that contain the Duke Energy home audit survey (Personalized Energy 

Report) adapted for this program by adding artwork from the Magic Schoolbus program. Postage 

paid return envelopes accompany each survey.  

 

Program Targeting, Marketing and Incentives 
The Energy Efficiency Education Program targets all 3

rd
 and 4

th
 grade classes within Duke 

Energy’s Service Territory. In many cases, the schools draw from neighborhoods that are partly 

serviced by another utility, but students outside of Duke Energy’s footprint are not counted by 

Duke Energy in their goals. Students outside of Duke Energy’s footprint are not excluded from 

the lessons, but their families receive a different energy kit. Their kits do not contain energy 

efficiency measures and do not contain the Personalized Energy Report. The students outside of 

Duke Energy’s footprint used to receive the same energy efficiency kit. However, after Duke 

Energy was instructed by one state’s regulatory agency that Duke Energy could not claim energy 

savings outside of Duke Energy territory the kit was adjusted to reflect that decision, lowering 

the cost of the Non-Duke territory kit and the energy savings that could be achieved. This change 

is consistent with Duke Energy’s goal to standardize all programs to maximize design and 

implementation efficiency and cost effectiveness. TecMarket Works agrees that it makes little 

sense to spend money to achieve save energy in a home from which the savings cannot be 

claimed. However, Duke Energy needs to work with the Commissions to acknowledge that 

energy efficiency ultimately benefits the Carolinas. If the Commissions agree that education on 

energy efficiency is an important objective, then savings from schools operating in multiple 

utility service territories need to be acknowledged in some fashion. The issue of territorial 

boundaries between neighboring utilities should not be the major barrier. 

 

The program is marketed to the schools and teachers by the state program coordinators. In first 

year of the program, there were two coordinators for North Carolina, and one each for Ohio and 

South Carolina. For the second year, there will only be one coordinator for the state of North 

Carolina. These coordinators have a wide range of responsibilities, including holding 

informational meetings with administrators, curriculum supervisors, and instructional specialists. 

They also provide teacher training on energy efficiency and conduct school assemblies and other 

outreach events for students. 

 

The program includes incentives designed to increase both teacher and student participation. 

Teachers can receive 15 free classroom books when five or more of their students return the 

surveys. Teachers were also given an opportunity to win a trip to New York City. However, the 

teacher interviews indicate that the New York trip was not a good incentive for many teachers 

because the chance of winning is perceived to be low and not everyone valued a trip to New 

York.  An incentive needs to be attractive to the teachers for it to function as an action inducer. 

 

When students return the home audit survey, their family receives an Energy Efficiency Starter 

Kit containing a number of low-cost energy efficient measures. In addition to receiving the 

Energy Efficiency Starter Kit, students who return the surveys are also eligible to participate in a 

drawing for another incentive. In the first year, the additional survey return incentive was a 

MacBook Pro laptop computer. In the second year, the survey return incentive will be an Apple 

iPad.  
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Sent at the same time as each Energy Efficient Starter Kit is the household’s Personalized 

Energy Report (PER) and a business reply card (BRC) on which the students are asked to 

indicate how well they liked each measure and whether they installed the measure. To increase 

the BRC return rates, students are told that that they would be eligible for another incentive 

drawing. In the first program year, this BRC incentive was an iPod Classic. In the second 

program year, this incentive will be a Flip mini video camera.  

 

The state program coordinators have found during the first year that the most effective way to 

market the program was through in-person presentations to the schools. Coordinators report that 

survey return rates were highest in these schools. The student presentations last approximately 45 

minutes, and one program coordinator reports that these presentations are a treat for the students 

because “a lot of schools don’t have money for bells and whistles”. Because electricity is not in 

the 4
th

 grade curriculum, the state coordinators work to tie the topic of energy efficiency to 

whatever subject matter the students are currently studying. As an example, if the students are 

studying plants, one coordinator included a presentation of how plant matter is transformed into 

coal, which is then used to power electric plants.  

 

“I’m getting kids powered up to help their families save money. I’m a good will 

ambassador, speaking to 200 kids at a time. Everybody walks away feeling good about 

Duke Energy and Scholastic.” 

 

Energy Efficiency Starter Kits 

Once the surveys returned, Duke Energy sends a list of customers to Niagara Conservation for 

fulfillment of the Energy Efficiency Starter Kits. Niagara Conservation is responsible for 

shipping the kits to the student families and uploading the fulfillment data into Duke Energy’s 

participation database. It is this database that is filed with the regulatory commission.  

 

Duke Energy and Niagara Conservation determined the components of the kit collaboratively. 

The measures in the kit needed to be easy for the homeowner to understand and to install. They 

needed to be low cost, simple to use, and useful to the homeowner. The components of the kit 

are the same for all three states.  

 

Each kit includes: 

 

 2 CFLs: 1 13-watt, 1 20-watt 

o Or 8 CFLs: 4 13-watt, 4 20-watt 

 Efficient showerhead 

 3 low flow aerators 

 Weather stripping 

 Educational materials 

 Personalized Energy Survey report 

 Business reply card (BRC) 

 Bag for testing water flow 

 Outlet and light switch insulators 
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 Refrigerator magnet 

 Night light 

 Light-up ring for kids 

 

The fulfillment process seems to be running smoothly; none of the Energy Efficiency Education 

Program staff have mentioned any issues about the fulfillment of the kits. Typical comments 

received during the interview were, “Everything is working well; every step is working well.” 

Niagara also receives and tracks customer calls in regards to the kit and report that there are very 

few calls for this program. Customers call when the occasional item is broken, and a replacement 

is sent out immediately. Other times, customers call in order to find out where they can obtain 

more of certain kit components. Niagara reports, “People generally like the materials that we 

send out.” All the calls are tracked and reported to Duke Energy on a regular basis. The Duke 

Energy program manager reports that the program team members are “always looking for things 

to add or remove from the kit”. 

Surveys 

The adapted PER survey itself was perceived to be one of the biggest barriers to participation in 

the first year for two reasons: 1) the survey was long and some questions required additional 

research by the homeowner, and 2) the survey asked for the last four digits of the customer’s 

social security number. At the time of this evaluation, both problems had been resolved and the 

solutions are described below. 

 

The survey was taken from another Duke Energy program, the Personalized Energy Report 

(PER) program.  That program is targeted to adult homeowners who may have been already 

interested in energy efficiency. There are a number of differences between PER decision-makers 

and EE Education Program decision-makers. PER customers are more likely to be self-selected 

and be more open to adopting energy efficiency measures and recommendations. EE Education 

Program decision-makers are parents whose priority toward energy efficiency is unknown. They 

may be less receptive to energy efficiency recommendations than the PER customers. This 

means that their interest in EE perhaps should have been piqued prior to asking them to fill out a 

30 question survey that contained detailed questions about their household characteristics. Even 

though the process of completing the survey was intended as a family activity, in many cases the 

students attempted to respond by themselves. For example, one question asked what kind of fuel 

was used in the home heater. Students did not understand this question.  

 

The Duke Energy program manager and the Scholastic coordinators together have identified a 

number of improvements to be made to the survey for the second year of the Energy Efficiency 

Education Program. The new survey is designed by Scholastic to be less overwhelming than the 

30-question survey, and to have a more educational look and feel that was appropriate for the 

target customer segment. From a messaging perspective, the Duke Energy program manager 

thought that interspersing the detailed questions of the PER survey with grade school cartoons 

may have confused customers. Surveys will be simpler, consisting of only six questions, each 

tied into an educational learning point that was emphasized in the lessons. The new survey will 

also have questions in English on one side and Spanish on the other.
3
  

                                                 
3
 In the first year, a Spanish version of the 30-question survey was available online. 
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Duke Energy’s home energy survey asked for both the customer account number and the last 

four digits of the customer’s social security number for verification. In most school systems, 

however, social security numbers are not allowed to be used as IDs. One administrator expressly 

forbade the teachers to hand out the surveys because it asked for the social security number. 

After many discussions with Duke Energy, the teachers were allowed to tell students to cross the 

social security number request off the survey.  

 

Duke Energy receives all the paper and online surveys after which a third party vendor enters the 

information into a survey response tracking database. The data from the surveys are then passed 

on to Scholastic on a weekly basis. Scholastic's third party vendor is responsible for maintaining 

a composite of the data, parsing out activity by school. Scholastic also reviews the data to make 

sure that multiple teacher surveys are reconciled in the cases when minor variations in spelling 

are treated as separate records. This has posed a slight problem, as teachers cannot receive their 

15 book incentive if the returned surveys are recorded under different spellings of their name 

prohibiting a grouping of surveys for specific teachers. This problem is being addressed by 

changing the way information is put into the database so that surveys can be better linked to a 

specific teacher regardless of spelling errors or incomplete data
4
.  

Business Reply Card (BRC) 

The business reply card contains nine questions asking whether the family like the measure and 

whether they intend to install them. The program coordinators, however, felt that the BRC, on 

which saving calculations are based are often overlooked in the kit. “[It’s] not shocking that a 

piece of paper in box of goodies is not returned.” Duke Energy and Scholastic have already 

taken actions to address this problem and Scholastic has been asked to redesign the card so that it 

will stand out. The newly redesigned card is in a bright pink color, shaded from dark pink to light 

pink so that it will stand out and increase the response rate. 

 

Scholastic’s service contract includes targets for number of returned surveys and number of 

returned business reply cards (BRCs). The target number of surveys differs from state to state. 

Per Scholastic’s contract with Duke Energy, Scholastic is expected to deliver a BRC return rate 

of two out of ten distributed, or 20% of the total sent out in the Energy Efficiency Kits. There is 

some confusion on the part of Scholastic’s managers about the way the BRCs are used in 

determining program achievements. More than one interviewee believed that only those 

measures that were reported on the BRC as being installed are counted toward the energy 

savings. Based upon that belief, they thought that the program’s energy savings were grossly 

under-reported because they were sure that more kits were being used than the raw number of 

returned BRCs would indicate. However, this is not the case.  Savings are credited to the 

program as a function of the typical per-participant installs as predicted by the surveys that are 

returned.  Another interviewee believed that the target of returning 20% of BRCs was an 

unreasonably high target and should be replaced by another indicator of actual measures 

installed. TecMarket Works disagrees and suggests that the goal be no less than 20%.  Response 

rates lower than 20% will require adjusting savings projections to factor in larger reductions of 

savings estimates to offset self-selection bias. The higher the response rates, the more confident 

                                                 
4
 The program staff report that for the second program year, a new vendor has been chosen to input survey data into 

the database. 
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we are that the savings projections are accurate. If the teachers can assign the survey and BRC as 

homework, and they can be given feedback about which of their students did or did not return 

those two short surveys, TecMarket Works does not see why survey and BRC return rates could 

not reach 50% of participating students. 

 

Overcoming Barriers 
The Energy Efficiency Education Program was designed to anticipate known barriers to 

participation. For teachers, the turnkey lesson materials were offered as a solution if the teachers 

“didn’t want another paper to grade.” Program coordinators also suggested to teachers that they 

use the surveys as extra credit homework, or that the survey participation rates could be 

presented as a game to reach 100% participation.  

 

Program coordinators are always searching for ways to improve participation. Teachers were 

invited to brainstorm ways to increase student participation and share those ideas. For example, 

one teacher shared the success she had when she “included a personal note to the parents with 

the surveys that were sent home”. The program coordinators took that idea and created templates 

of notes that could be adapted by other teachers if they also wished to send personalized notes 

home with their students. 

 

There are also a number of barriers to parent participation. The program coordinators are aware 

that there are too many demands on parents’ attention, to the extent that parents regularly do not 

sign and return even critical documents such as their children’s report cards. To try to help 

students get their parents’ attention, one program coordinator devised scenarios for the school 

presentations and coached the students: “When your parents ask you what is this, don’t say ‘I 

don’t know…’ say ‘This is awesome! If you fill this out you get this cool kit!’”  

 

The barriers to parent participation severely impact the survey and BRC return rates. Currently 

these two items are the main metrics measuring program success. The Duke Energy program 

manager reports that while the team is still considering marketing to parents, they are wary of 

doing so because then the program becomes similar to other residential EE survey programs and 

“diminishes the education objective” because according to interviewees it “just comes down to 

the survey itself”. 

 

Lessons Learned 
Duke Energy and Scholastic believe that one of the main barriers to reaching the program goals 

in the first year was the difficulty of getting “buy in” from the schools. They have developed a 

new contact strategy that targets school districts and the schools in that district, instead of 

approaching schools individually. Scholastic’s long-standing reputation as a high quality 

educational resource to schools has also helped the coordinators to open doors that would not 

have been possible for an unknown company. One program coordinator was able to leverage her 

pre-existing network of educators to gain access to administrators at the district level, with great 

success. This access was critical because it allowed coordinators to use their most effective tool 

for motivating student participation: the school coordinator’s in-person presentation.  

 

The program staff have now refined their entry-contact approach to the following three steps. 
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1. Approach top-level school administrators first, to gain their approval 

2. Provide information about program to curriculum administrators and teachers 

3. Make an in-person presentation to the students.  

 

Another lesson learned by the Energy Efficiency Education Program was that in a few cases they 

really needed Duke Energy to help gain access to the district-level administrators. For example, 

one program coordinator, after months of resistance from a school district, finally was able to 

contact a Duke Energy Business Relations Manager (BRM) who immediately was able to 

procure permission from the school district. At the start of the program coordinators were asked 

not to contact BRMs until they received permission for that contact. A program coordinator 

reported they did not receive this permission until Sept 2009, months after the request for 

permission. The Scholastic program coordinators suggest that the program would run more cost-

effectively if Duke Energy could ask the BRMs to meet with program coordinators and make 

sure they are aware of the EE Education program. Duke Energy has also established a respected 

role as a supporter of education through the Duke Energy Foundation. The relationships 

established through the Duke Energy Foundation might also provide opportunities to gain entry 

to school districts. 

 

Second Year Changes 
The program team agrees that the biggest improvement that could be made to the program has 

already been addressed, in the redesign of the survey itself.  

 

In an effort to make the program more cost effective, the program management team decided to 

use lower-cost incentives for the return of the surveys and the business reply cards. This enabled 

them to hold drawings more frequently, allowing the program managers to advertise the EE 

Education Program more frequently when they announce the drawing winners.  

 

Program Growth 
Any program’s first year’s start-up and launch costs are higher than steady-state operational 

costs when compared to the energy savings achieved. In the first year the Energy Efficiency 

Education program needed to develop a new curriculum and needed to gain entry to school 

districts at the administrator level. In the second year of program operation, the state coordinators 

expect to reap some of the benefits of the groundwork that they have laid during the first year. 

The coordinators expect more teachers to participate the second year per dollar of recruiting 

efforts, reducing total cost per school and cost per unit of energy saved: 

 

“In the past year we had the teachers who were adventurous and” explorer” types pick up the 

kit. We’re going to have more of the [mainstream] teachers this year, with the administrative 

support and teacher training that we’re setting up. We’re getting to the bell curve.” 

 

The coordinators have had more lead time during which to introduce the lesson materials to the 

teachers. 

 

“When you drop it to them in the fall, they don’t know how to use it, even though it bears the 

Scholastic brand, which has been used in schools forever. It’s not like they were skeptical, it was 

just not seen across the board.” 
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In general, the coordinators have had more time to coordination with school events. The 

coordinators are currently getting ready for a marketing push in October 2010 to coincide with 

Energy Awareness Month. The coordinators have had more time to arrange their efforts to match 

the timing for the teacher in-service training workshops that are held at the start of each school 

year. By having more time to prepare, coordinators can schedule their school presentations early, 

making it easier to get scheduled on the school and teacher calendars. 

 

While the program has gained significant foothold in the first year, one coordinator expressed 

caution: noting that the program is still laying groundwork in many areas and reported that 

midstream changes to the program affect the program’s credibility. The coordinator gave as an 

example the disappointed schools she faced when the Kindergarten through First Grade EE 

Education program planned for year 2 was scaled down from full implementation to a limited 

pilot program. “All our people were selling the [K through 1
st
] program, now we have to go back 

and say, oops it’s not going to happen…So many people are trying to use the school venue to 

deliver their message. Once you get in there, it’s very important to proceed cautiously and 

professionally and not switch up the game once you’re in there.”  This person noted that it is 

important to give the program time to work before changes are made that conflict with the 

descriptions given to teachers and administrators.  This person notes that school support can 

erode if commitments are abandoned by the program.  

 

In the interviews, all of the state coordinators identified one area of improvement that would they 

report will have the biggest impact on program participation: the use of mass marketing 

techniques such as news releases, radio, TV and billboard advertisements. They report that Duke 

Energy has expressed concerns about who is exposed to program marketing information, 

especially in areas where that information could be seen by non–Duke Energy customers, and 

has directed Scholastic to market only to 3
rd

 and 4
th

 graders in Duke Energy’s service territory. 

According to the interviewees, this rules out the use of mass media marketing efforts, even in 

regions where Duke Energy is the primary electric utility. However, because Duke Energy does 

frequently serve regions that neighbor other utilities’ service territories, there may be sensitivities 

to marketing programs offered by one utility but not by another. For example, neighboring 

utilities that do not offer a school energy program with free energy efficiency kits may be 

negatively compared to Duke.  Duke Energy may wish to share their specific marketing concerns 

with the state program coordinators. It would help them better understand reasons behind the 

marketing restrictions.  The interviews report that they are frustrated by the high degree of lost 

marketing opportunities that have direct impact upon Scholastic’s contractual service objectives 

and obligations. 

 

The program coordinators are Duke Energy’s main points of contact with the customers.  These 

coordinators are able to provide feedback that Duke Energy would otherwise never receive. The 

coordinators have already demonstrated innovative solutions to addressing program barriers. The 

coordinators may similarly be able to provide innovative solutions to the mass marketing 

restriction once the parameters of the restriction are fully understood. 
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Program Metrics 
Duke Energy and Scholastic use multiple metrics for tracking the EE Education program 

achievements. One metric is the survey return rate as measured against projections made at the 

beginning of the program year. Another metric is the business reply card return rate, measured 

against projections. Yet another is the number of measures reported on the BRC. The ultimate 

objective is to demonstrate that customers installed the measures and thus achieved energy 

savings. Without substantial installations, the program cannot hope to be cost effective. 

 

The survey return rate is tracked on a weekly basis and allows the program coordinators to 

receive immediate feedback about how effective their past week’s presentations have been. The 

BRC return rate is also tracked on a weekly basis, but the interviewees have inaccurate 

information regarding how the BRCs are used. 

 

The Duke Energy program manager reports that the energy savings credited to the program are 

estimated by sampling and tallying measures reported on the returned BRCs. Scholastic has been 

contracted to achieve a return of 20% of the BRCs sent out. However, it is not clear to some of 

the interviewees whether the primary metric of program success is the BRC return rate itself or 

the energy savings attributed to the program. This has led to some concern by Scholastic about 

how program success is measured. While the program coordinators can work to influence the 

students, the survey return rate is one step removed from the program coordinator’s efforts and 

parental involvement which is hard to obtain, is usually required. Because the number of BRCs 

returned is contingent upon the number of surveys returned, the program team has even less 

influence over each the BRC return rate. Some of the program coordinators believe that the 

program’s energy savings are determined solely by the number of measures reported on the 

BRCs, and that if the BRCs are not returned, no energy savings would be counted from that 

household. This misunderstanding has led to some unnecessary stress on the part of the program 

coordinators: “I feel strongly that the kits are being used, even if the BRC is not returned.” 

 

The program staff have been struggling to find other ways to capture the number of energy 

measures the families actually installed and have made some suggestions to Duke Energy’s 

management. One suggestion is to have an online carbon calculator where students and families 

could enter the measures they installed and get instant feedback on how much energy or carbon 

is saved. This would also provide an alternate and highly automated way to convey that 

information to Duke Energy in addition to the BRC if there is a way to rule out false entries as 

students consider what-if scenarios to see what the savings would be under installation 

conditions not yet taken. 

 

Most energy efficiency programs try to provide additional verification of the measures installed, 

without relying solely on customer self reports. Other ongoing evaluation studies for Duke 

Energy are finding that on-site examinations found both over- and under-reported installs. That 

is, some measures reported as installed were actually missing, but some measures had been 

installed that were not reported.  In order to adjust savings for this condition it would be 

necessary to conduct on-site in-home examinations to confirm or adjust reported installation 

rates.  
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It is also important to identify good metrics for evaluating the achievements of the EE Education 

program’s second year. The second year is usually the period in which the benefits of the startup 

efforts will come to fruition. Because the second year program was scaled down, one of the main 

first-year activities (the coordinator outreach activities that have been unanimously identified by 

interviewees as a driver of success,) is critical to be compared against the same standard applied 

during the first year’s achievements. The program management team may already be considering 

these issues. Because it is difficult to identify a single best metric, the program management may 

wish to calculate several success metrics and see how well they predict actual success (energy 

savings). For example, if the program managers are expecting a higher survey return rate in the 

second year, they may choose to calculate BRC and survey return rate in the first and second 

years as a function of 1) number of school presentations, 2) number of students who attend the 

presentations 3) perceived value of the second year incentives versus the perceived value of the 

first year incentives, 4) number of districts that approve the lesson materials, etc. This diverse 

toolkit of metrics will also enable Scholastic and Duke Energy to track which components of the 

program delivery process are most effective, as well as to identify any components that might be 

improved. 

 

The difficulty in finding appropriate metrics is due in part to the fact that there are several links 

in the causal chain leading from program activity to BRC response. The program coordinators 

believe that the program’s activities are planting seeds of action for the future generation of 

decision makers.  

 

Program Successes 
The program has had many hard-earned successes and in the interviews the program team 

members shared their thoughts on what the program’s greatest achievements have been, in their 

own words. 

 

The curriculum is well received by the teachers and is perceived as providing a valuable addition 

to the school’s curriculum:  

 

“From an educational point of view, [the lessons] are very well set up. Teachers really like 

the lessons and activity sheets; they fit well” 

 

“Really is a solid curriculum. [It] fits nicely and is very turnkey for teachers to implement. 

It’s in accordance with individual state standards. [Teachers can see] it’s legitimate and can 

use it and see value with it right away.” 

 

“Even though everything is about going green, it hasn’t been taught heavily in school 

system.” 

 

“K12 program is being adopted as part of the school strategic plan in Guilford and 

Charlotte-Mecklenburg districts” 

 

The program coordinators have identified an effective three-step strategy for gaining access to 

classrooms and teachers 
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 “Being more strategic in our efforts. We have been able to get district-wide adoption. Our 

strategic approach is a bit more advanced and that will serve us well going forth.” 

 

 “Doing well creating network at the administrator level. We’re getting good respect for 

what we’re trying to do, getting the message out.” 

 

The program team members are passionate about the program’s methods and objectives, and are 

able to relay that enthusiasm to the students and teachers. 

 

 “I’m very passionate about this, I’m very committed to making teachers find this interesting 

and relevant.” 

 

“I think it’s wonderful that thanks to Duke, students are able to get these free presentations 

and that families are able to get these tools to save energy…that energy efficiency is in the 

mailbox and on the radar of every 3rd and 4th grade teacher. It needs to be on the radar of 

every American but you have to start somewhere.” 

 

“I think it’s one of the most important things they’re doing and I think they should keep 

doing it.” 

 

Summary 
In summary, the Energy Efficiency Education Program faced and overcame a number of 

challenges that are not unusual for a new program’s first year of operations. These startup costs 

have been paid, and the result is that the program has learned valuable lessons that have enabled 

them to improve the second year’s operations. Access to classrooms is critical and the EE 

Education Program has made significant inroads into the school districts and created a network 

of schools that have had successes offering the lesson materials to their students. The program 

team has determined an effective top-down strategy with which to approach new school districts. 

The survey is a second critical component of the program, as it is the point of access into the 

families. The program team has successfully targeted student and family concerns with the PER 

survey and redesigned a new survey to address those concerns.  

 

“The coordinators have a year of knowing what does work and what doesn’t. They’re now 

doing the presentations that they know works best.” 

 

In the second year, these lessons learned are expected to pay off in more cost-effective program 

operations and higher participation rates per survey sent out. The program itself is gaining 

momentum among the educational community.  

 

“I think that the program is on the cusp of taking off. There are a lot of things that are 

play…awareness is starting to spread.” 

 

There will certainly be more challenges in the second year. The in-depth interviews found that 

the Duke Energy and Scholastic team members have a successful working relationship that 

allows Scholastic program coordinators to innovate solutions to barriers that they are able to see 
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day to day. The ability to respond to quickly and flexibly value be one of the program’s most 

valuable assets in resolving any future challenges.  
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Results from the Interviews with the Teachers  

The Interviewed Teachers 

Five grade school teachers from North Carolina and three grade school teachers from South 

Carolina were interviewed about their experience with and use of the Get Energy Smart program. 

Four of the teachers identified themselves as science teachers, and all eight teach elementary 

school children in grades 1-5 and utilized the Power in Energy curriculum. 

 
Program Objectives 
All eight teachers surveyed agreed with and supported the program’s objectives. However, none 

of the teachers interviewed identified the program objective of cost-effective energy savings. All 

of the teachers interviewed were not presented with the program objective of cost-effective 

energy savings or if they were, they did not fully understand these objectives well.  Every teacher 

surveyed identified the objectives of the program as teaching children to conserve energy and 

resources. Five of the teachers identified the program’s lessons as going further than the student 

and informing the students’ parents about energy-saving opportunities.  Five of the teachers 

indicated that the objective was to get students and parents to use the energy efficiency actions 

and none mentioned the program objective of cost-effective net energy savings specifically. The 

objectives of the program and the reason the program is funded by Duke Energy is first and 

foremost to cost-effectively reduce energy consumption in the homes of the students. This goal is 

to be reached via the educational components of the program.  All interviewed teachers 

expressed an opinion that the primary goals of the program were educational rather than 

achieving cost-effective energy resources. Three teachers indicated that they felt that Duke 

Energy’s primary goal of energy-efficient savings or behavior was different than the teachers’ 

goal of education, but all three also indicated that these goals were compatible with one another.  

It is good that the teachers understand the importance of reaching the goals via the educational 

process, but the education is the route by which the program’s goal is to be reached.  The 

program needs to focus on making sure the schoolteachers and administrators understand that the 

objective is energy savings, while the tool to allow this to occur is through the educational 

process.  The program needs to be sensitive to the objectives of the teachers and focus on the 

education aspects of the program and not necessarily the program goal of energy savings.  

However, the teacher should clearly understand that the success of the program and its continued 

operations is based not on the educational accomplishments of the program, but on the 

educational processes’ ability to produce cost effective savings.  

Program Timing 

All eight teachers found the program to be useful within their established curriculum and 

required little adjustment or a reasonable amount of adjustment. 

 

Definition of Success 
One of the teachers defined success in the program as having students become aware of energy-

saving strategies in their home, and seven teachers said that having students actually use those 

strategies in real life would define success. All teachers said they thought the school 

administration would view success in the same way as the teachers. 

 
Communication Between Teachers and Parents 
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Most communication between teachers and parents was achieved through the students. Teachers 

who collected the completed surveys from students reported a high rate of participation from the 

parents in filling out the survey. Five teachers offered an incentive such as candy or gum to 

students to return the completed surveys.  

 

Communication Between Teachers and Program Administration 
Two of the eight teachers reported that they had no or very little interaction with the program’s 

administrator. Three teachers received the program materials from the program’s administrative 

manager, and four others attended a presentation at the school provided by the program 

administrator.  The three teachers that received the program materials directly from the program 

administrator reported that they had had some level of discussions about the program and the 

program’s goals and procedures with the program administrator.   

 

There is a need to increase the level of interaction between the program’s administrator and the 

teachers responsible for program delivery so that the goals of the program can be shared with the  

teachers and to obtain stronger support for those goals.  

 
Communication Between Teachers and Duke Energy 
Communication between Duke Energy and the teachers was minimal. Six teachers attended 

program presentations at their school in which Duke representatives were in attendance.  

However, none of the others had any contact with Duke Energy staff prior to or during the 

program. All eight of the teachers indicated that the program’s objectives and activities were 

easily understood from the materials provided and no extra training was needed, however, as 

noted earlier, this exchange was not completely effective at communicating the program’s 

primary goal to the teachers.  Three teachers indicated that more communication from Duke 

Energy may increase teacher participation levels.  However, it is not clear that presentations by 

Duke staff will have an effect on teacher support or participation, or be more effective at causing 

teachers to better understand the program’s goals.  What is clear is that there is a need to better 

communicate the program's goals to the teachers so that the goal may be more effectively 

focused on by the teachers, and this may be effectively accomplished via the program 

administrator who is most in contact with the school administrators and teachers. 

 

Participation Levels from Teachers 
The interviewed teachers had several suggestions to increase the participation levels. More direct 

communication with teachers beforehand from the program administrator or the Duke Energy 

program manager with the school administrators and teachers was the most commonly cited 

suggestion from the interviewed teachers for ideas that would increase participation. Six of the 

teachers stated that their school administration’s approval and support of the program was 

essential to their participation. 

 

 “We can’t have a wasted day and we need to know what we are teaching has approval.” 

 “Meeting the state standards is great, but I really look for that rubber stamp from the 

administration.”  

 

All of the teachers interviewed thought the teacher incentives had a positive effect on 

participation, but five of the teachers also thought that the incentives could be improved. Several 
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teachers mentioned that a more flexible classroom incentive in addition to the Scholastic books 

would be welcome and help increase participation even more. Two teachers mentioned that they 

had no interest in a trip to New York City and said they would rather add to incentives for all 

teachers than have a lottery-style contest with a low chance of winning for some of the 

incentives. 

 

Other suggestions provided by the teachers included: 

 

 "Update the program materials to today’s standards by adding a multi-media element 

such as a DVD video or online class activities." 

 "Develop and incorporate a day-to-day educational/activities planner to stretch the 

impact of the activities out over several days."  

 "Add more lessons." 

 "Add a more flexible incentive for teachers to make the effort worthwhile to the teachers 

who are responsible for success; the incentive can be cash for the class, class activities, 

or credits for class supplies or other incentives valued by teachers." 

 "Redesign the website to make it more user-friendly for students and teachers." 

 

Participation from Families 

Teachers were asked about ways to improve energy-saving behaviors in the student’s homes as 

well as increase the installation and use rate of measures in the kits 

 

Four of the eight teachers surveyed were at schools that had received presentations from the 

Duke Energy representative. All four reported that they were pleased with the added dimension 

the presentation provided to the program and the enthusiasm it generated for the students.  

 

During the interview, teachers were asked for their ideas that would lead to increased savings 

through higher measure installation levels and increased application of energy efficient 

behaviors. The teachers provided the following suggestions: 

 

 "Add more online content for students to access at home that would focus on increasing 

key behaviors and measure installations." 

 "Develop a song that students can sing in the class or at home that sends a behavior and 

use message." 

 "Offer a school-day field trip to a power plant and invite families along." 

 "Include a component in which the students write a report of the use of the kit items and  

 have the program incent the report to make it attractive to students and teachers." 

 

What Works Well 

All eight interviewed teachers said that they enjoyed the program and considered it to be 

successful. Teachers were asked what worked well about the program and what attracted them to 

it. The most common response was the inclusion of the CFL and other materials for the students 

to see.  
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Responses also included: 

 

 “The lessons lined up beautifully with my planner.” 

 “Everybody was excited when we opened up the kit.” 

 “Ms. Frizzle is great. More of her, please!” 

 “Loved plugging in the new light bulb and comparing it to the old one.” 

 

Areas for Potential Improvements  

Most responses for improving the program dealt with the design and layout of the activity sheets, 

adding more multimedia, and associating the lessons more directly with “The Magic School 

Bus” and the state standards. Three teachers indicated that adding a video component would be a 

way to improve the curriculum.  

  

Responses included: 

 

 "The materials need to be designed specifically for the children who are to be exposed to 

them. The lines of type in some of the materials are too small."  

 "Make the materials more attractive by using pictures and figures." 

 "Bring out the integration between the Magic School Bus story and the curriculum’s 

focus and the program’s objectives so that they directly support each other."  

 "Add more multimedia elements – online, songs, videos, presentations."
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Student Family Survey Results: Duke Energy Customers 
Surveys were sent to K12 participant families that live in Duke Energy's territory in North and 

South Carolina.  Student families returned a total of 213 surveys from three groups of 

respondents: 

 

 Group A: 156 surveys were returned by families that received the energy efficiency kit 

 Group B: 6 surveys were returned by families that received the energy efficiency kit and 

an additional 6 CFLs 

 Group C: 51 surveys were returned by families that received the Non-Duke Energy 

customer energy efficiency kit because they did not live in Duke Energy's service 

territory 

 

The responses to the surveys are provided below.  Group A and Group B responses are reported 

together (n=162) unless noted.  The responses from Group B regarding the six additional CFLs 

they received are reported separately.  Group C is reported separately.   

 

Use of the K12 Kit’s Measures  

CFLs 

The CFLs included in the K12 kit were installed by a high percent of recipients.  Close to 90% of 

the recipients installed the 13-watt CFL.  Table 4 below shows a summary of the responses to the 

questions about the 13-watt CFL.  Most of the kit recipients replaced a 45-70-watt bulb with the 

13-watt CFL, and the replacement was done on lights that were used 3-4 hours per day on 

average.  The same information can be found in Table 5 for the 20-watt CFL.     

 

Table 4.  Frequency of Installation: 13-watt CFL 
 Carolina Kits (n) Carolina Kits (%) 

Installed 13w bulb    
     Yes 144 88.9% 
     No 7 4.3% 
     Don’t Know/Blank 11 7.0% 
Wattage of bulb removed   
     Less than 44w 6 4.0% 
     45-70w 105 70.0% 
     71-99w 28 18.7% 
     Greater than 100w 11 7.3% 
Hours of use per day   
     <1 4 2.9% 
     1-2 27 19.4% 
     3-4 70 50.4% 
     5-10 34 24.5% 
     11-12 1 0.7% 
     13-24 3 2.2% 

  

Table 5.  Frequency of Installation: 20-watt CFL 
 Carolina Kits (n) Carolina Kits (%) 

Installed 20w bulb   
     Yes 134 82.7% 
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     No 17 10.5% 
     Don’t Know/Blank 11 6.8% 
Wattage of bulb removed   
     Less than 44w 4 2.9% 
     45-70w 82 59.4% 
     71-99w 33 23.9% 
     Greater than 100w 19 13.8% 
Hours of use per day   
     <1 2 1.6% 
     1-2 29 23.8% 
     3-4 61 50.0% 
     5-10 26 21.3% 
     11-12 4 3.3% 
     13-24 - - 

 

Seventy-three (45.1%) of the respondents have purchased additional CFLs since receiving the 

kit, with those respondents indicating that they have purchased an additional 5.9 CFLs per 

household.  One person who did not previously have any CFLs installed, and did not plan on 

buying any CFLs before receiving the K12 kit, noted that they plan to place a CFL in every 

socket in their house.   

 

CFL Freeridership for Duke Energy Customers 

TecMarket Works utilized two questions from the student family survey to estimate CFL 

freeridership. The first question asked survey respondents whether or not they had installed CFLs 

prior to participating in the program, and if so, how many they had installed. The second 

question asked respondents if they had planned on buying any CFLs before participating in the 

program. 

 

Quantities of pre-installed CFLs range from 1 to 40 among those respondents who indicated 

having pre-installed CFLs.  

 

Freeridership ratios based on survey responses are assigned using a Bass curve based on 

diffusion of innovation product adoption concepts. Zero pre-installed CFLs correspond to an 

assigned freeridership score of zero percent, and fourteen or more CFLs correspond to a 

freeridership level of 100 percent.  This allows higher credit for savings to participants with the 

lowest pre-existing use of CFLs and lower savings to those with a history of CFLs.  The 

inflection point of the curve is seven CFLs, which is the typical level of CFL penetration among 

these participants. A graph of this curve is located in Figure 1 with the corresponding 

freeridership levels by CFL count shown in Table 6. This approach to estimating freeridership is 

consistent with the field of product adoption and diffusion research and represents a standard 

approach within the field of product adoption research. It also recognizes that the more CFLs a 

home has, the less likely the addition of new Duke Energy CFLs will have an impact on product 

adoption and use behaviors. 
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Figure 1. Bass Curve Freeridership Adjustment by Number of CFLs Pre-Installed 

 

Table 6. CFL Freeridership Adjustment Determined by S Curve 

Number of CFLs 
pre-installed 

Freeridership Pre-installation 
adjustment factor 

Number of customers with 
number of pre-installed CFLs 

0 0% 62 
1 2% 4 
2 5% 11 
3 10% 8 
4 20% 13 
5 30% 6 
6 40% 9 
7 50% 14 
8 60% 7 
9 70% 1 
10 80% 4 
11 90% 0 
12 95% 0 
13 98% 0 

14 or more 100% 11 

  

 

In addition to the pre-installation adjustment factor, TecMarket Works applied a freeridership 

multiplier based on whether or not respondents indicated they had planned on purchasing 

measures before receiving the K12 energy efficiency kit. These multipliers are shown in Table 7. 
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Table 7. Freeridership Multiplier Based on Measure Purchasing Plans 
Did you plan on purchasing  <measure> 

before receiving the K12 kit? 
Freeridership multiplier 

Yes 1.25 (result cannot exceed 100%) 
(reduces program savings) 

Maybe 1 
Don’t Know 1 

No 0.25 (results cannot be lower than 0%) 
(increases program savings) 

No, already installed in all possible places Automatic 100% freeridership score 
 

Combining Table 6 with Table 7 produces Table 8. 

 

Table 8. Number of Participants Cross-Referenced by Freeridership Adjustment and 

Multiplier 

Number of 
CFLs pre-
installed 

Freeridership 
Pre-installation 

adjustment 
factor 

Number of Participants per Freeridership Multiplier 

1.25 1 0.25 
Automatic 

0% 
Automatic 

100% 

0 (N=62) 0% NA NA NA 62  
1 (N=4) 2% 1 3 0 0  

2 (N=11) 5% 4 5 2 0  
3 (N=8) 10% 5 2 1 0  

4 (N=13) 20% 9 4 0 0  
5 (N=6) 30% 4 1 1 0  
6 (N=9) 40% 5 2 1 0 1 

7 (N=14) 50% 8 1 4  1 
8 (N=7) 60% 7     
9 (N=1) 70% 1     

10 (N=4) 80% 4     
14 or more 

(N=11) 100% 7 1   3 

  

TecMarket Works then multiplied the freeridership adjustment factor by the freeridership 

multiplier for each survey respondent. An average of the resulting freeridership percentage 

across all 150 respondents produced an average freeridership level of 25.46%. 

Low-Flow Showerhead 

A sizable percentage of the kit recipients (70.4%) said that they had installed the low-flow 

showerhead.  All but one respondent that installed it indicated that the showerhead was easy to 

install.  Of those that didn't install it, seven said it was not easy to install.   

 

Table 9.  Frequency of Installation: Low-Flow Showerhead 

 Carolina Kits (n) Carolina Kits (%) 
Installed low-flow showerhead   
     Yes 114 70.4% 
     No 34 21.0% 
     Don’t Know/Blank 14 8.6% 
Showers Taken Per Week   
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(n=112) 
     0-4 4 3.6% 
     5-10 29 25.9% 
     11-15 28 25.0% 
     16-20 24 21.4% 
     21+ 27 24.1% 
Flow of Water after install 
(n=110)   
     Less than old showerhead 56 50.9% 
     About the same 44 40.0% 
     More than old showerhead 10 9.1% 
Used the Teflon tape (n=114)   
     Yes 102 89.5% 
     No 12 10.5% 

 

Low-flow Showerhead Freeridership for Duke Energy Customers 

Sixteen percent (18 out of 114) of the respondents who installed the low-flow showerhead 

indicated that they already  had a low-flow showerhead installed in their home before receiving 

the K12 kit.  These customers were identified as 100% freeriders. 

 

The 96 respondents that indicated that they had not previously installed a low-flow showerhead 

were assigned a freeridership of zero. 

 

Ten of the respondents who indicated that they already had a low-flow showerhead (but not that 

low-flow showerheads had been installed in all showers) also indicated that they had not been 

planning to purchase or use another low-flow showerhead before receiving the K12 kit. These 

respondents were assigned 25% freeridership. The other ten survey respondents who indicated 

they had pre-installed low-flow showerheads were assigned 100% freeridership.  

 

An average of the resulting freeridership percentages across all 114 respondents with an 

installed, kit-provided low-flow showerhead produced a freeridership level of 10.09%. 

Faucet Aerators 

The customers were somewhat less likely to install the faucet aerators included in the K12 kit.   

 

Twenty-one respondents indicated why they did not install one or both of the aerators:  

 

 "I only received one aerator." (n=17) 

 "Only received one aerator (n=2) 

 "Need a whole new faucet." 

 "The kitchen aerator leaked and sprayed everywhere." 

 

Table 10.  Frequency of Installation: Bathroom Faucet Aerator 
 Carolina Kits (n) Carolina Kits (%) 

Installed the bathroom aerator   
     Yes 91 56.2% 
     No 56 34.6% 
     Don’t Know/Blank 15 9.3% 
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Aerator already installed (n=91)   
     Yes 23 25.3% 
     No 66 72.5% 
     Don’t Know 2 2.2% 
 Estimate of water flow (n=78)   
     Less than the old unit 49 62.8% 
     About the same as the old unit 25 32.1% 
     More than the old unit 4 5.1% 

 

One customer that installed the bathroom aerator indicated that the bathroom faucet aerator was 

not easy to install.  Of those that didn't install it, seven said it was not easy to install.   

 

Table 11.  Frequency of Installation: Kitchen Faucet Aerator 

 Carolina Kits (n) Carolina Kits (%) 
Installed the kitchen aerator 
(n=162) 

   

     Yes 101 61.7% 
     No 50 30.9% 
     Don’t Know/Blank 11 7.4% 
Aerator already installed (n=97)   
     Yes 28 28.9% 
     No 67 69.1% 
     Don’t Know 2 2.1% 
 Estimate of water flow (n=90)   
     Less than the old unit 40 44.4% 
     About the same as the old unit 34 37.8% 
     More than the old unit 16 17.8% 

 

Three customers who installed it indicated that the kitchen faucet aerator was not easy to install.  

Of those that didn't install it, three also said it was not easy to install.   

 

Faucet Aerator Freeridership for Duke Energy Customers 

Twenty-four percent (29 out of 122) of the respondents who installed the kitchen or bath aerators 

indicated that they already had an aerator installed in their home before receiving the K12 kit.   

 

The 93 respondents that indicated that they had not previously installed a faucet aerator were 

assigned a freeridership of zero. 

 

Twenty-six of the respondents who indicated that they already had an aerator (but not that the 

aerators had been installed in all faucets) also indicated that they had not been planning to 

purchase or use another aerator before receiving the K12 kit. These respondents were assigned 

25% freeridership. The other three survey respondents who indicated they had pre-installed 

aerators were assigned 100% freeridership.  

 

An average of the resulting freeridership percentage across all 122 respondents with an installed 

kit aerator produced a freeridership level of 8.61%. 
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Outlet and Switch Gaskets 

About five out of ten of the recipients installed the outlet and switch gaskets.  The kit provided 

12 gaskets in total, but unfortunately many of them were installed on interior walls where they 

do not provide any energy savings.  

 

Table 12.  Frequency of Installation: Outlet Gaskets 
 Carolina Kits (n) Carolina Kits (%) 

Installed the gaskets (n=162)   
     Yes  86 53.1% 
     No 62 38.3% 
     Don’t Know 14 8.6% 
Number installed interior wall 
(n=86) 

  

     1-2 21 24.4% 
     3-5 21 24.4% 
     6-8 16 18.6% 
     9-12 10 11.6% 
     Don't Know 18 20.9% 
Number installed exterior wall 
(n=86) 

  

     1-2 22 25.6% 
     3-5 8 9.3% 
     6-8 12 14.0% 
     9-12 7 8.1% 
     Don't Know 37 43.0% 

 

Gasket Freeridership for Duke Energy Customers 

Twenty percent (11 out of  55) of the respondents who installed outlet or switch gaskets 

indicated that they already had gaskets installed in their home before receiving the K12 kit.   

 

The 44 respondents that indicated that they had not previously installed any gaskets were 

assigned a freeridership of zero. 

 

Five of the respondents who indicated that they already had installed gaskets (but not indicating 

that gaskets had been installed in all available outlets or switches) also indicated that they had 

not been planning to purchase or use more gaskets before receiving the K12 kit. These 

respondents were assigned 25% freeridership. The other six survey respondents who indicated 

they had pre-installed gaskets were assigned 100% freeridership.  

 

An average of the resulting freeridership percentage across all 55 respondents with installed kit 

gaskets produced a freeridership level of 11.36%. 

Water Flow Meter Bag 

Only about 20% of the recipients used the water flow meter bag.  Only a small number of people 

decreased the rate of flow of their water after using the water flow meter bag.   

 

Table 13.  Frequency of Use: Water Flow Meter Bag 

  Carolina Kits (n) Carolina Kits (%) 
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Used the Water Meter Bag   

     Yes  32 19.8% 
     No 105 64.8% 
     Don’t Know 25 15.4% 

Tested in Shower  
 Percent of Those 

Using the Item 

     Hot Water 3 9.4% 
     Cold Water 5 15.6% 
     Both 15 46.9% 
     Adjusted GPM down 2 6.3% 
Tested in Kitchen    
     Hot Water 2 6.3% 
     Cold Water 3 9.4% 
     Both 14 43.8% 
     Adjusted GPM down 3 9.4% 
Tested in Bathroom    
     Hot Water 1 3.1% 
     Cold Water 1 3.1% 
     Both 10 31.3% 
     Adjusted GPM down 2 6.3% 
Tested in Utility Sink    
     Hot Water - - 
     Cold Water - - 
     Both 1 3.1% 
     Adjusted GPM down - - 
Tested in Other Area   
     Hot Water - - 
     Cold Water - - 
     Both 1 3.1% 
     Adjusted GPM down - - 

 

Water Temperature Gauge Card 

About 50% of the recipients used the water temperature gauge card that was included with the 

kit.  Of those that did use it, the most common temperature reading was 120 degrees.  Six (7.5%) 

of those that used it had their water temperature set at 150 degrees or higher, and 18 (22.5%) 

respondents lowered the temperature setting on their water heater.   

 

Table 14.  Frequency of Use: Water Temperature Gauge Card 

 Carolina Kits (n) Carolina Kits (%) 
Used the Water Temperature 
Card 

  

     Yes  80 49.4% 
     No 44 27.2% 
     Don’t Know 38 23.5% 

Temperature Reading  
 Percent of Those 

Using the Item 

     120 39 48.8% 
     130 20 25.0% 
     140 7 8.8% 
     150+ 6 7.5% 
Adjusted Water Temperature    
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     Yes  18 22.5% 
     No 50 62.5% 
     Don’t Know 12 15.0% 

 

Temperature readings after adjustment for the seventeen respondents that adjusted their water 

temperature were:   

 

 120 (n=12) 

 130 (n=3)  

 140 

 

One respondent increased their water temperature from 120 to 130. 

 

LED Night Light 

The night light is a very popular item with 81.5% of survey respondents using it.  However, only 

44.7% of those using this item used it in place of another night light.   

 

Table 15.  Frequency of Use: LED Night Light 
 Carolina Kits 

(n) 
Carolina Kits 

(%) 
Using the Night Light   

     Yes  132 81.5% 
     No 27 16.7% 
     Don’t Know 3 1.9% 
Installed     

     In a previously empty outlet 62 47.0% 
     Replaced another light 59 44.7% 
     Don’t Know/Blank 11 8.3% 

 

Magnet 

Just under four out of ten of the recipients recalled receiving the magnet.  Of the forty-eight 

people that indicated where they placed it, 91.7% indicated that the magnet is on their 

refrigerator or elsewhere in the kitchen. 

  

Table 16.  Frequency of Use: Magnet 
 Carolina Kits (n) Carolina Kits (%) 
Recalls Receiving the Magnet   

     Yes  60 37.0% 
     No 62 38.3% 
     Don’t Know 40 24.7% 
Placement of Magnet     

     Refrigerator/Kitchen 44 91.7% 
     Cabinet 3 6.3% 
     Dryer 1 2.1% 
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Duke Energy Web Site 

Survey respondents indicate that there is some confusion about mercury in CFLs.  The majority 

of respondents (44.4%) report that they are not concerned about mercury in CFLs.   

 
 Carolina Kits (n) Carolina Kits (%) 
Concerned About Mercury in 
CFLs 

  

     Yes  45 27.8% 
     No 72 44.4% 
     Don’t Know 41 25.3% 
     Blank 4 2.7% 
Found Safe Handling Tips on 
Web   

 Percent of Those 
Going to Web Site 

     Yes  19 79.2% 
     No 2 8.3% 
     Don’t Know 3 12.5% 
Didn't Visit Site 124  

 

The nineteen respondents that did find the CFL safe handling tips were all satisfied with the 

information provided.   Of those that were concerned about mercury, two read the tips on Duke 

Energy's web site and changed their opinion of CFLs, one did not, and the others were still 

unsure.  One person said that reading the tips made his or her opinion of the CFLs worse.  

 

DOE Energy Savers Booklet 

Three quarters of respondents indicated that they read the booklet that was included in the kit, 

and many of them read it and discussed it with their families or plan to do so.   

 
 Carolina Kits (n) Carolina Kits (%) 
Read the Booklet   

     Yes  122 75.3% 
     No but will 37 22.8% 
     Don’t Know 3 1.9% 
Read the Booklet and 
Discussed with Family 

  

     Yes  85 52.5% 
     No but will 29 17.9% 
     Don’t Know 8 4.9% 

 

Satisfaction with Kit Items 
Respondents indicate a high level of satisfaction with the kit items.  Mean satisfaction scores 

were highest (8.8 and 8.9 out of 10) with the CFLs.  Weighting the mean scores of each of the kit 

items provides a mean score of 8.50 for the kit as a whole.   

 

 Count 
Minimum 

Score 
Maximum 

Score 
Mean Score 

Median 
Score 

13-watt CFL 159 3 10 8.8 10 
20-watt CFL 153 4 10 8.9 10 
low flow showerhead 133 1 10 8.5 9 



TecMarket Works Evaluation Findings 

November 17, 2011 41 Duke Energy 

kitchen and bathroom aerators 139 1 10 8.5 9 
switch and outlet gaskets 128 1 10 8.3 9 
water flow meter bag 77 1 10 7.6 8 
water temp card 111 1 10 8.4 9 
night light 146 1 10 8.5 10 
booklet 126 4 10 8.5 9 

 

 
 
Respondents' General Comments 
The survey provided an area for the respondents to add their thoughts about the program.  Their 

comments are listed below: 

 

 “Great program!”  

 “We are continuing to replace all bulbs with CFLs.” 

 “Great idea! Everybody wants to do their part - some just need instructions to do so.” 

 “Thank you very much for your effort and concern to save energy! It is very much 

appreciated.” 

 “If you want this program to work give people more incentives to actually take the time 

to install all of the items in the kit. Say, a gift card if you complete all tasks. Award 

system? Just a thought.” 

 “Keep up the good work regarding information to help our environment.” 

 “It is a very good program and helpful in learning to be energy efficient.” 

 “Would like to see the same program with LED bulbs.” 

 “Good program, keep it up.” 

8.8
8.9

8.5
8.5

8.3
7.6

8.4
8.5
8.5

6.5 7.0 7.5 8.0 8.5 9.0 9.5

13w CFL
20w CFL

low flow showerhead
kitchen and bathroom aerators

switch gaskets and outlets
water flow meter bag

water temp card
night light

booklet

Mean Satisfaction Scores for Kit Items
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 “The showerhead that was in the kit did not extend out to the whole bath for the kids who 

take baths. Just a note for people with kids. That's the only thing, I wish it had a cord 

extension.” 

 “Thank you.” 

 “Excellent to initiate energy efficiency and conservation during home improvement 

projects.” 

 “Enjoyed and appreciated.” 

 “Even though I did not use all the products, I'm in the process of remodeling. As I get to a 

room, I try to follow the guides and use the most energy smart things that are affordable.” 

 “Love the program! It gave us as a family great ideas to save energy.” 

 “I did not receive the GPM to test how many gallons we use.” 

 “I think this was an excellent and informative program.  We have told family and friends 

about these wonderful free items provided.  They had not heard of the program.” 

 “Please send me more free items.” 

 “Thank you for your time.” 

 “I did not take any extra actions in my home because it is an apartment and they may not 

let me.” 

 “It's a good program and I plan to implement more from the info in my home.” 

 “Thank you for all you do for us here in Traphill.” 

 “Thank you for your help in bringing down our power use.” 

 “It was a good learning experience for my kids.” 

 “We enjoyed all of the energy savings products.  We plan to purchase more in the 

future.” 

 “Grateful for the kit.” 

 “This was a good program. Very informative and useful. I work for a gas utility but what 

you all are doing is great. Especially with the free stuff to get people to at least try them.” 

 “It was a great program, but we had to move. We left the supplies at the old apartment so 

we need new ones.” 

 “Thanks for the kit.  It was a great reminder.” 

 “My son and I enjoyed replacing all the items! Thank you.” 

 “We just built a new house and energy conservation was in my thought process.” 

 “Good program. I lost my coupon for the free package of light bulbs, but that is my fault.  

It helped my energy bill.  Thanks.” 

 “Thanks for helping people like me save.” 

 “I appreciate the info and the products will use both to help save money and resources.” 

 “The light bulbs are very pricey. The light switch gaskets don't work with our lights.” 

 “This was a great program and very informative.” 

 “The program was very helpful and we were able to use most of the products that were 

given.  Thanks, we learned a lot of information.” 
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 “It has been helpful.” 

 “I like the program. It is informative and allowed me to share with other family members 

ways to save on electricity. My mother has purchased the items and my friend’s mother 

wanted to know how she could sign up.” 

 “It is a very good program.” 

 “Getting ready to remodel. Haven't bought anything yet. Need everything possible to 

complete the process.” 

 “Good program.  Do more like this.” 

 “Thanks for the kit!” 

 “Thanks.” 

 “We loved it! Really impressed! I told all my friends about it.” 

 “I switched to CFLs but my energy did not go down.  Need instructions for the kit.” 

 “Love the program! It was a great awareness program for the whole family.” 

 “Loved it.” 

 “Duke Energy's 'Get Energy Smart' not only helped me to understand the importance of 

saving energy but helped my children understand also. Thank you so much for the energy 

efficiency kit!!” 

 “I feel that this was an excellent program. It made me stop and realize how often I was 

wasting so much energy. I think you should keep it up. I know my bill went down after I 

installed the stuff you sent and I purchased.” 

 “I think it is very important to lower my light bill because it is so high and being on fixed 

income. I’m retired, so please send more. Thank you.” 

 “Thanks for the products.” 

 “I believe this program is worthwhile and will encourage people to save energy and 

money.” 

 “Since we did not receive all of the items in the kit it was hard to answer some of these 

questions. Good program overall.” 

 “Great program.  Thanks.” 

 “Great service, I appreciate the movement for conservation and efficiency.” 

 “Very educational. Enjoyable experience.” 

 “Very nice!” 

 “It was an awesome surprise.” 

 “Thanks!” 

 “Thank you for the kit.  I am a single parent and it was helpful in many ways.” 

 “Thanks for the kit, everything was used. You should send out more.” 

 “Very helpful on the energy bill.” 

 “I think I am saving some on my power and on my water bill. Thanks.” 

 “How can other family members receive these kits?” 

 “My children really enjoyed and learned when we used the GPM bag! Thank you!” 
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 “Thank you very much for the free bulbs and showerhead. I love them and my power bill 

is not as much.” 

 “Great program. Thanks.” 

 “Very satisfied with this program and appreciate it.” 

 “I wish I could get enough for my kids in my classroom for their parents. The kit was 

awesome.” 

 “We had cold air coming in around an external outlet and the gaskets fixed the problem. 

Your kit is very much appreciated. Thank you!” 

 “I need another shower head because I can't afford to buy one.” 

 “It has helped my family.” 

 “Good program.” 

 “Everything free came to my home.  It is welcome.” 

 

 

Additional CFL Kit 
Some of the student families received a kit containing eight CFLs instead of two.  133 surveys 

were sent to these families in the three states (OH, NC, SC), and Carolinas families returned six 

surveys.   

 

Survey respondents indicated that their satisfaction with the 13-watt CFLs was 8.9 on a scale of 

1 to 10, with 1 meaning they were very dissatisfied and 10 meaning they were very satisfied.  

Respondents indicated that their satisfaction with the 20-watt CFLs was 9.0 on the same scale.   

 

 

 
Carolinas CFL 

Kits (n) 
Carolinas CFL 

Kits (%) 
Carolinas CFL 

Kits (n) 
Carolinas CFL 

Kits (%) 
Installed 13w bulb #1 Installed 13w bulb #2 

     Yes 5 83% 5 83% 
     No 1 17% 1 17% 
     Don’t Know/Blank - - - - 
Wattage of bulb 
removed 

    

     Less than 44w - - - - 
     45-70w 4 66% 5 83% 
     71-99w 1 17% - - 
     Greater than 100w     
Hours of use per day     
     <1 1 17% 1 17% 
     1-2 2 33% 1 17% 
     3-4 1 17% 1 17% 
     5-10 1 17% 1 17% 
     11-12 - - 1 17% 
     13-24 - - - - 

Installed 13w bulb #3 Installed 13w bulb #4 

     Yes 4 67% 4 67% 
     No 2 33% 2 33% 
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     Don’t Know/Blank - - - - 
Wattage of bulb 
removed 

    

     Less than 44w 1 17% - - 
     45-70w 3 50% 4 67% 
     71-99w - - - - 
     Greater than 100w - - - - 
Hours of use per day     
     <1 1 17% 1 17% 
     1-2 1 17%   
     3-4 - - 1 17% 
     5-10 2 33% 2 33% 
     11-12 - - - - 
     13-24 - - - - 
 

Out of the 24 13-watt CFLs distributed to this group of survey respondents, eighteen of them 

were installed.  This is an installation rate of 75%.  For the 20-watt CFLs, 10 of the 24 CFLs 

were installed, which is an installation rate of 41.7%.   

 

 

 
Carolinas CFL 

Kits (n) 
Carolinas CFL 

Kits (%) 
Carolinas CFL 

Kits (n) 
Carolinas CFL 

Kits (%) 
Installed 20w bulb #1 Installed 20w bulb #2 

     Yes 4 67% 2 33% 
     No 1 17% 3 50% 
     Don’t Know/Blank 1 17% 1 17% 
Wattage of bulb 
removed 

    

     Less than 44w - - - - 
     45-70w 2 33% 2 33% 
     71-99w 2 33% - - 
     Greater than 100w - - - - 
Hours of use per day     
     <1  - - - 
     1-2 1 17% -  
     3-4 3 50% 2 33% 
     5-10  - -  
     11-12  - -  
     13-24  - -  

Installed 20w bulb #3 Installed 20w bulb #4 

     Yes 2 33% 2 33% 
     No 3 50% 3 50% 
     Don’t Know/Blank 1 17% 1 17% 
Wattage of bulb 
removed 

    

     Less than 44w - - - - 
     45-70w 2 33% 2 33% 
     71-99w - - - - 
     Greater than 100w - - - - 
Hours of use per day     
     <1 - - - - 
     1-2 - - - - 



TecMarket Works Evaluation Findings 

November 17, 2011 46 Duke Energy 

     3-4 2 33% 2 33% 
     5-10 - - - - 
     11-12 - - - - 
     13-24 - - - - 
 

 

The survey asked the families if any of the CFLs were removed, and one family removed one or 

more bulbs because of a perceived lack of brightness. 

 

Five respondents (83.3%) indicated that they had an average of 4.8 CFLs installed in their homes 

before receiving the K12 kits.  Three (50%) of the respondents were planning on buying CFLs 

before receiving the kit, one (17%) was not.  One (17%) indicated that they were "maybe" 

planning on buying CFLs before receiving the kit. No respondents from this group had 

purchased any additional CFLs after receiving the kit. 

 

Kits Sent to Non-Duke Energy Customers 
Surveys were sent to Non-Duke Energy customers in the Carolinas, and fifty-one (51) surveys 

were returned.  Non-Duke Energy customers that participated in the K12 program received a kit 

with the following items: 

 

 13-watt CFL 

 8 Outlet and light switch insulators 

 Bag for testing water flow 

 Water temperature card 

 DOE booklet 

 

 

Use of the K12 Kit’s Measures  

CFL 

The CFL included in the K12 kit was installed by all of the Non-Duke Energy participants.  

Table 17 below shows a summary of the responses to the questions about the 13-watt CFL.  Most 

(75%) of the Kit recipients replaced a 45-70-watt bulb with the 13-watt CFL, and the 

replacement was done on lights that were usually used 3-4 hours per day on average.   

 

Table 17.  Frequency of Installation: 13-watt CFL 

 Carolina Kits (n) Carolina Kits (%) 
Installed 13w bulb (n=51)    
     Yes 44 86.3% 
     No 4 7.8% 
     Don’t Know/Blank 3 5.9% 
Wattage of bulb removed 
(n=46) 

  

     Less than 44w 4 8.7% 
     45-70w 33 71.7% 
     71-99w 3 6.5% 
     Greater than 100w 6 13.0% 
Hours of use per day   
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(n=46) 

     <1 4 8.7% 
     1-2 8 17.4% 
     3-4 19 41.3% 
     5-10 14 30.4% 
     11-12 1 2.2% 
     13-24 - - 

 

Four respondents (8.7%) indicated that they removed the 13-watt CFL. The reasons given were: 

 

 “Burned out.” 

 “Too slow to start. 

 “Not bright enough. 

 “Mercury concerns.” 

 

Twenty-three (45%) of the respondents have purchased additional CFLs since receiving the kit, 

with those respondents indicating that they have purchased a mean of an additional 4.7 CFLs per 

household.   

 

Previous Use of CFLs 

Thirty-seven of the respondents (72.5%) indicated that they had at least one CFL installed in 

their homes previous to receiving the K12 kit.  These families report that they have from one to 

thirty CFLs installed in their homes, with the average reported number of CFLs being previously 

installed being 7.3 CFLs per home.   

 

26 of the respondents (51.0%) indicated that they were planning on purchasing CFLs before 

receiving the kit, and 14 were possibly planning on buying CFLs.  Six of them (11.8%) indicated 

that they did not plan on purchasing CFLs because they had already installed CFLs in all of their 

household's sockets. 

Outlet and Switch Gaskets 

Five of the eight respondents installed the outlet and switch gaskets.  The kit provided 8 gaskets 

in total, but unfortunately many of them were installed on interior walls where they do not 

provide any energy savings.  

 

Table 18.  Frequency of Installation: Outlet Gaskets 
 Carolina Kits (n) Carolina Kits (%) 

Installed the gaskets (n=51)   
     Yes  30 58.8% 
     No 19 37.3% 
     Don’t Know 2 3.9% 
Number installed interior wall 
(n=30) 

  

     1-2 4 13.3% 
     3-5 10 33.3% 
     6-8 11 36.7% 
     Don't Know 2 6.7% 
Number installed exterior wall   
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(n=30) 

     1-2 3 10% 
     3-5 7 23.3% 
     6-8 7 23.3% 
     Don't Know 4 13.3% 

 

Previous Use of Gaskets 

Seven of the respondents (87.5%) indicated that they did not have any gaskets installed in their 

home before receiving the K12 kit.   

 

Three of the respondents (5.9%) indicated that they were planning on purchasing any gaskets 

before receiving the kit, and six were possibly planning some.  Two respondents (3.9%) 

indicated that they did not plan on purchasing gaskets because they were already installed in all 

available outlets and switches.  Six respondents (11.8%) indicated that they have purchased an 

additional 21 gaskets since receiving the K12 kit. 

Water Flow Meter Bag 

About 29% of the recipients used the water flow meter bag.  Only one respondent decreased the 

rate of flow of their water after using the water flow meter bag.   

 

Table 19.  Frequency of Use: Water Flow Meter Bag 

  Carolina Kits (n) Carolina Kits (%) 
Used the Water Meter Bag   

     Yes  15 29.4% 
     No 29 56.9% 
     Don’t Know/blank 7 13.7% 
Tested in Shower (n=15)   

     Hot Water 2 13.3% 
     Cold Water 3 20% 
     Both 8 53.3% 
     Adjusted GPM down 1 6.7% 
Tested in Kitchen (n=15)   
     Hot Water 1 6.7% 
     Cold Water 2 13.3% 
     Both 6 40% 
     Adjusted GPM down 1 6.7% 
Tested in Bathroom (n=15)   
     Hot Water 1 6.7% 
     Cold Water 1 6.7% 
     Both 3 20% 
     Adjusted GPM down 1 6.7% 
Tested in Utility Sink (n=15)   
     Hot Water 0 - 
     Cold Water 1 6.7% 
     Both 0 - 
     Adjusted GPM down 1 6.7% 
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DOE Energy Savers Booklet 

Forty-five respondents (88.2%) indicated that they read the booklet that was included in the kit, 

and 25 of them  (49%) read it and discussed it with their families.   

 
 Carolina Kits (n) Carolina Kits (%) 
Read the Booklet (n-51)   

     Yes  45 88.2% 
     No but will 2 3.9% 
     Don’t Know/blank 4 7.8% 
Read the Booklet and 
Discussed with Family (n=51) 

  

     Yes  25 49% 
     No but will 12 23.5% 
     Don’t Know/blank 14 27.5% 

 

 
Satisfaction with Kit Items 
Respondents indicate a high level of satisfaction with the kit items.  Mean satisfaction scores 

were highest (8.7 out of 10) with the switch and outlet gaskets.  Weighting the mean scores of 

each of the kit items provides a mean score of 8.33 for the kit as a whole.   

 

 Count 
Minimum 

Score 
Maximum 

Score 
Mean Score 

Median 
Score 

13-watt CFL 51 3 10 8.9 9 
switch and outlet gaskets 46 1 10 8.0 8.5 
water flow meter bag 32 5 10 7.5 7 
booklet 46 5 10 8.6 9 

 

Respondents' General Comments 
The survey provided an area for the respondents to add their thoughts about the program.  Their 

comments are listed below: 

 

 “I think that a plug-in meter would be very educational for most people.”  

 “We enjoyed being a part of this program.  Thanks for the opportunity.” 

 “Very pleased with items. Thanks.” 

 “Thanks to Duke for this program and thanks for our reliable and excellent electricity.” 

 “Enjoyed it.” 

 “Prompted me to use your energy light bulbs for the first time as well as reducing the 

flow of water by measuring the usage.” 

 “This was a great program. Thanks.” 

 “My daughter was very excited about the program and receiving the mailings.” 

 “Good program.” 

 “I enjoyed learning about so much.  I enjoyed the free kit.  This is a good program for 

people that are not energy savvy and a good start to learning.” 
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 “The program was awesome.  My daughter loved getting the kit and working on items in 

it with the family.” 

 “I love this program.”  

 “Thanks for the coupons and the 4 light bulbs.” 

 “I would hope that everybody would do things in their home to save power.” 

 “This program is great!” 

 “Thanks for all of the great tips.  Those bulbs are expensive.” 

 “Good program.” 

 “I thought it was great.  The kit should be for 4-8 graders, they are old enough to 

understand the importance of the information provided and influence their parents to 

assist them in implementing the kit.  I did not use the water bag because our house is 

newly built with conservation in mind.” 

 “My family and I are appreciative of this program and the great information to help us 

conserve energy and cut down our bills.” 

 “Great informative program.” 

 “Please include more coupons for CFLs .” 

 “The program was informative.  If only some people participate and do only a few things 

a lot of energy could be saved.  Keep up the good work.” 

 “Thank you for this program.” 

 “Thanks for all of the great info.” 

 “Great program which has started good conversations in our home.” 

 “Awareness is KEY.” 

 “I am energy conscious as is my family most of the time.  Thank you for your resources 

to use when reviewing our energy usage.” 

 “The booklet was very helpful.  Some of the suggestions take time and money.” 

 “Nice to get the students and families involved and to give books as an incentive.  I am a 

teacher so I also promoted this kit in the classroom.” 
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Impact Evaluation - Billing Analysis 
This section of the report presents the results of a billing analysis conducted over the participants 

in the North and South Carolina K12 program.  Billing data was obtained for all participants in 

the K12 program between July, 2009 and March, 2011 and that had accounts with Duke Energy  

(after processing, there were a total of 13,754 usable accounts, of which 10,503 were from North 

Carolina, and 3,251 were from South Carolina).
5
 A panel model was used to determine program 

impacts, where the dependent variable was monthly electricity consumption from January 2009 

to March 2011.  The results of the billing analysis are presented in Table 20. 

 

Table 20. Estimated Carolina K12 Impacts: Billing Analysis 

 kWh t-value 

Per Participant Annual Savings (Gross) 249.2 6.00 
Per Participant Annual Savings (Net) 205.2 6.00 

 

This table shows that the K12 produced statistically significant savings for participants in the 

Carolina.  The annual savings per participant is in agreement with the savings found from the 

engineering analysis (i.e., the engineering estimate of approximately 230 kWh/customer is well 

within the error band of the estimate from the billing analysis).  The remainder of this section 

discusses the procedure used in the billing analysis. 

 

For this analysis, data are available both across households (i.e., cross-sectional) and over time 

(i.e., time-series). With this type of data, known as “panel” data, it becomes possible to control, 

simultaneously, for differences across households as well as differences across periods in time 

through the use of a “fixed-effects” panel model specification. The fixed-effect refers to the 

model specification aspect that differences across homes that do not vary over the estimation 

period (such as square footage, heating system, etc.) can be explained, in large part, by customer-

specific intercept terms that capture the net change in consumption due to the program, 

controlling for other factors that do change with time (e.g., the weather).   

 

Because the consumption data in the panel model includes months before and after the 

installation of measures through the program, the period of program participation (or the 

participation window) may be defined specifically for each customer.  This feature of the panel 

model allows for the pre-installation months of consumption to effectively act as controls for 

post-participation months. In addition, this model specification, unlike annual pre/post-

participation models such as annual change models, does not require a full year of post-

participation data.  Effectively, the participant becomes their own control group, thus eliminating 

the need for a non-participant group.  We know the exact month of participation in the program 

for each participant, and are able to construct customer specific models that measure the change 

in usage consumption immediately before and after the date of program participation, controlling 

for weather and customer characteristics. 

  

                                                 
5
 In order to maximize the use of the data, a single model was estimated over all states (Ohio, North Carolina, South 

Carolina and Kentucky).  Therefore, the actual sample size in the model included 6,271 houses in Ohio and 398 in 

Kentucky, for a total sample size of 20,423 households. 
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The fixed effects model can be viewed as a type of differencing model in which all 

characteristics of the home, which (1) are independent of time and (2) determine the level of 

energy consumption, are captured within the customer-specific constant terms.   In other words, 

differences in customer characteristics that cause variation in the level of energy consumption, 

such as building size and structure, are captured by constant terms representing each unique 

household.   

 

Algebraically, the fixed-effect panel data model is described as follows: 

 

ititiit xy   , 

where: 

 

yit  =  energy consumption for home i during month t 

I  =  constant term for site i 

ß  =  vector of coefficients  

x  =  vector of variables that represent factors causing changes in energy consumption 

for home i during month t (i.e., weather and participation) 

   =  error term for home i during month t. 

 

With this specification, the only information necessary for estimation is those factors that vary 

month to month for each customer, and that will affect energy use, which effectively are weather 

conditions and program participation.  Other non-measurable factors can be captured through the 

use of monthly indicator variables (e.g., to capture the effect of potentially seasonal energy 

loads).   

 

The effect of the K12 program is captured by including a variable which is equal to one for all 

months after the household participated in the program.
 
  The coefficient on this variable is the 

savings associated with the program.  In order to account for differences in billing days, the 

usage was normalized by days in the billing cycle.  The estimated electric model is presented in 

Table 21.
6
 

 

Table 21. Estimated Savings Model – dependent variable is log (daily kwh usage), June 

2008 through March 2011 (savings are negative). 
Independent Variable 

 
Coefficient 

(percentage / 100) 
t-value 

K12  participation – Ohio -0.0067 -2.33 
K12  participation - Carolina -0.0125 -6.00 
K12 participation - Kentucky -0.0227 -1.79 

Sample Size 478,093 observations (20,423 homes) 
R-Squared 74% 

 

Note that in this table, the dependent variable is the natural log of the monthly energy use.  In 

this specification, the coefficient represents the savings as a percentage of the participant’s 

                                                 
6
 As stated previously, a single model was estimated over participants in all states.  Thus, this table presents the 

impacts for the Ohio and Kentucky in addition to the impacts for the Carolinas. 
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usage.  To derive the kWh savings, the coefficient in the table was multiplied by the average 

annual usage per participating household in the Carolinas (19,989 kWh/year) to give the 249.2  

kWh/year gross savings estimate.  To find net savings, the program-wide net to gross percentage 

found in the engineering analysis of 17.67% was applied to yield the 205.2 kWh/year net savings 

estimate. The complete estimate model, showing the weather and time factors, is presented in 

Appendix F: Estimated Statistical Model. 
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Impact Evaluation - Engineering Estimates 
The K12 program required participants to fill out and return a pre-participation questionnaire to 

Duke Energy before becoming eligible to participate. The K12 program provided an Energy 

Efficiency Starter Kit to each participant that filled out and returned their questionnaire. 

Participation was not limited to Duke Energy customers, however, Non-Duke Energy customers 

received an abbreviated kit containing only one 13-watt CFL and 4 outlet and 4 switch gaskets. 

A mail-in survey, which can be found in Appendix C: Student Family Surveys, was later mailed 

to a randomly selected sample of 601 participants, 430 Duke Energy customers and 171 Non-

Duke Energy customers. The results of this survey with the associated energy impact estimations 

for each of the kit items are presented below. Responses were received from 213 of the 430 

participants, 162 from Duke Energy customers and 51 from Non-Duke Energy customers. For 

the purpose of calculating overall savings estimates, the responses and estimated energy savings 

of these 213 respondents have been extrapolated to the full population of 7,360 participants that 

received an Energy Efficiency Starter Kit through the K12 program between July 2009 and mid-

September 2010. All algorithms used in the calculation of the savings estimates herein can be 

found in Appendix E: Impact Algorithms. The results are summarized in Table 22 through  

Table 23Table 25. 

 

Table 22. Gross Program Savings by Measure for Duke Energy Customers 

Measure kWh kW therms 

CFLs 823,324 62.1 -1,106 
Low-Flow Showerheads 684,376 75.0 40,783 
Faucet Aerators 104,242 1.3 4,470 
Outlet/Switch Gaskets 28,912 11.6 249 
Water Temperature Card 37,322 4.3 2,224 
Night Light 98 0.0 0 
DUKE ENERGY 1,678,273 154 46,621 

 

Table 23. Gross Program Savings by Measure for Non-Duke Energy Customers 

Measure kWh kW therms 

CFLs 106,688 7.7 -143 
Outlet/Switch Gaskets 4,819 1.9 42 
NON-DUKE ENERGY 111,508 9.7 -102 

  

Table 24. Net Program Savings by Measure for Duke Energy Customers 

Measure NTG % kWh kW therms 

CFLs 25.46% 613,705 46.3 -824 
Low-Flow Showerheads 10.09% 615,323 67.4 36,668 
Faucet Aerators 8.61% 116,531 1.4 4,997 
Outlet/Switch Gaskets 11.36% 25,627 10.3 221 
Water Temperature Card 0.00% 39,401 4.5 2,348 
Night Light 0.00% 98 0.0 0 
DUKE ENERGY 17.19% 1,410,685 130 43,410 
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Table 25. Net Program Savings by Measure for Non-Duke Energy Customers 

Measure NTG % kWh kW therms 

CFLs 25.46% 79,525 5.8 -107 
Outlet/Switch Gaskets 11.36% 4,272 1.7 37 
NON-DUKE ENERGY 24.85% 83,797 7.5 -70 

 

 

There were a total of 5,874 kits distributed to Duke Energy customers and 1,486 distributed to 

Non-Duke Energy customers. A net savings of 1,494,482 kWh was achieved, 1,410,685 kWh by 

Duke Energy customers and 83,797 kWh by Non-Duke Energy customers. The savings from 

CFL installations is responsible for the largest percentage (46%) of the total program kWh 

savings. Low-flow showerheads contribute another 41% and are also the only measure supplying 

an appreciable amount of therm savings, 84% of the program total. Together, these two measures 

comprise 88% of the total program kWh savings. 

 

Table 26. Net Program Savings Per Participant by Measure for All Duke Energy and Non-

Duke Energy Participants 

Measure kWh kW therms 

CFLs 94.2 0.0071 -0.1265 
Low-Flow Showerheads 105 0.0115 6.2425 
Faucet Aerators 19.8 0.0002 0.8508 
Outlet/Switch Gaskets 4.06 0.0016 0.0350 
Water Temperature Card 6.71 0.0008 0.3997 
Night Light 0.02 0.0000 0.0000 

 

 

The combined net to gross percentage is 17.19% for Duke Energy customers and 24.85% for 

Non-Duke Energy customers. The comprehensive net to gross percentage is 17.67%. These 

percentages, along with net program savings, are broken down by measure in Table 24 and Table 

25. Program-wide per-participant kWh savings with all Duke Energy and Non-Duke Energy 

customers combined is 230 kWh, as shown in Table 26. 

CFLs 

The standard Energy Efficiency Starter Kit included one 13-watt CFL and one 20-watt CFL. The 

kit received by Non-Duke Energy customers contained just the 13-watt CFL. Duke Energy 

customers that indicated that they had fewer than seven CFLs currently installed in their home 

when they filled out their pre-participation questionnaire also received an additional six pack of 

CFLs containing three 13-watt CFLs and three 20-watt CFLs; 133 such kits were given away. 

Non-Duke Energy customers were ineligible to receive this supplement.  

 

A total of 157 13-watt CFLs and 140 20-watt CFLs were installed by 150 Duke Energy 

customers, an install rate of 87% and 83%, respectively. A total of 12,546 CFLs were given 

away, 6,273 each of 13 and 20-watt CFLs to Duke Energy customers, and 1,486 13-watt CFLs to 

Non-Duke Energy customers. As presented in Table 27, a total of 5,465 13-watt and 5,234 20-

watt CFLs were installed by Duke Energy customers. Another 1,287 13-watt CFLs were 

installed by Non-Duke Energy customers. To avoid inaccuracy due to insufficient sample size, 

the install rate for Duke Energy customers, 87%, was carried over to the non-customers. 
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Table 27. Total number of CFLs Installed with Gross Savings Estimates 

  Total Installed Install Rate kWh kW therms 

13W CFL 5,465 87% 452,902 32.8 -608 
20W CFL 5,234 83% 370,421 29.3 -498 
NON-DUKE ENERGY 1,287 87% 106,688 7.7 -143 
TOTAL 11,986 78% 930,012 69.8 -1,249 

 

From the mail-in survey, it was determined that, on average, participants use the 13-watt CFL to 

replace a 64-watt incandescent bulb and the 20-watt CFL to replace a 68-watt incandescent bulb. 

On average, these bulbs are operated for 4.41 and 4.04 hours per day, respectively. The savings 

from installing each wattage of CFL are presented in Table 27. Extrapolating the data collected 

from the survey to the full population of program participants, K12 participants reduced their 

gross annual kWh consumption by 930,012 kWh, or 126 kWh per person per year. Mean values 

are shown in Table 28. Of the total savings, 559,590 kWh (60%) is from 13-watt CFLs and the 

other 370,421 kWh (40%) comes from 20-watt CFLs. This results in gross per-installation 

savings achievements of 82.9 kWh and 70.8 kWh, respectively. The slight increase in therm 

consumption occurs because incandescent bulbs burn much hotter than CFLs and consequently, 

homeowners must use a little more gas heating their homes in the winter. 

 

Table 28. Mean Gross Savings Estimates per Participant from Participants Installing CFLs 

  kWh kW therms 

13W CFL 86 0.006 -0.115 
20W CFL 71 0.006 -0.095 
COMBINED 142 0.011 -0.191 

 

Outlet and Switch Gaskets 

The standard Energy Efficiency Starter Kit contained 12 gaskets. The kit received by Non-Duke 

Energy customers contained only eight gaskets. Fifty-Five out of the 162 Duke Energy 

customers surveyed combined to install a total of 259 outlet and/or switch gaskets out of the 

1,944 provided to them in the kit (13%) into exterior walls. Applying the same implementation 

rate to the Non-Duke Energy customers yields another 81 gaskets installed. Gasket installations 

in interior walls will realize zero savings and are therefore not counted. Projecting these numbers 

onto the entire participant base yields 9,370 gaskets installed by Duke Energy customers and 

1,562 installations by Non-Duke Energy customers. Table 29 shows this installation information 

along with the savings estimates. From Table 30, each Duke Energy participant installed an 

average of 4.82 gaskets and each Non-Duke Energy participant installed an average of 3.83 

gaskets in exterior walls. The outlet and switch gaskets installed by Duke Energy customers 

provided gross energy savings of 28,912 kWh, for an average of 14.9 kWh per participant per 

year. Non-Duke Energy customers saved 4,819 kWh, an average of 11.8 kWh per participant per 

year. 

 

Table 29. Total Gaskets Installed in Exterior Walls with Gross Savings Estimates 

  Total Installed Install Rate kWh kW therms 

DUKE ENERGY 9,370 13% 28,912 11.6 249 
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NON-DUKE ENERGY 1,562 13% 4,819 1.9 42 
TOTAL 10,932 13% 33,731 13.5 291 

 

Table 30. Mean Gaskets Installed in Exterior Walls with Mean Gross Savings Estimates 

  Average Installed kWh kW therms 

DUKE ENERGY 4.82 14.9 0.006 0.13 
NON-DUKE ENERGY 3.83 11.8 0.005 0.10 
TOTAL 4.65 14.3 0.006 0.12 

 

Low-Flow Showerheads 

A total of 114 out of 162 (70%) low-flow showerheads were installed from the kits. Given that 

70% of the participant population has installed their showerheads, it can be assumed that 4,127 

have been installed in total. Low-flow showerheads were not provided to Non-Duke Energy 

customers. Participants that installed the showerhead lowered their daily hot water consumption 

for showers from 20.2 gallons before the installation to 9.8 gallons after the installation. Table 31 

shows the installation figures along with estimates of their savings. An estimated gross 684,376 

kWh and 40,783 therms are saved, an average of 165 kWh and 9.9 therms per installation per 

year, as seen in Table 32. 

 

Table 31. Total Low-Flow Showerheads Installed with Gross Savings Estimates 

Total Installed Install Rate kWh kW therms 

4,127 70% 684,376 75 40,783 
 

Table 32. Mean Gross Savings Estimates for Installed Low-Flow Showerheads 

kWh kW therms 

165 0.018 9.9 

 

Faucet Aerators 

One kitchen and one bathroom faucet aerator were given out in each kit. A total of 192 aerators 

were installed by 123 people with a 59% installation rate. Extrapolating this data to fit the 

participant population, 6,950 aerators are estimated to be installed. Faucet aerators were not 

provided to Non-Duke Energy customers. Table 33 shows that the aerators provided by the kit 

have saved 127,509 gross kWh. In Table 34, it is shown that per installation, this is about 18.35 

kWh annually. 

 

Table 33. Total Faucet Aerators Installed with Gross Savings Estimates 

Total Installed Install Rate kWh kW therms 

6,950 59% 127,509 1.5 5,468 
 

Table 34. Mean Gross Savings Estimates for Installed Faucet Aerators 

kWh kW therms 
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18.35 0.0002 .787 

 

Water Temperature Cards 

A total of 80 out of the 162 participants (49%) reported using their water temperature card. 

However, only 18 of these 80 people (23%) changed their water heater temperature based on the 

card’s result. This means that approximately 11% of people have adjusted their water heater. 

Applying this number to the full population returns 659 adjustments made.  Water temperature 

cards were not provided to Non-Duke Energy customers. For participants that made an 

adjustment, their average hot water temperature went from 135 degrees before the change to 124 

degrees after the change. As shown in Table 35, an estimated 39,401 kWh per year was saved as 

a result of these changes, an average of 59.8 kWh per participant per year, as seen in Table 36. 

 

Table 35. Total Water Temperature Cards Used with Savings Estimates for Adjustments 

Total Adjustments Usage Rate kWh kW therms 

659 11% 39,401 4.5 2,348 
 

Table 36. Mean Savings Estimates for Water Temperature Adjustments 

kWh kW therms 

59.8 0.007 3.57 
 

LED Night Lights 

Out of the 162 participants, 132 installed the LED night light, an installation rate of 81%. Just 

under half of these night lights (49%) replaced an existing night light, meaning that the other 

51% were used in a socket where there was previously no night light, this subtracts a small 

amount of savings from the measure. In all, there were 2,322 replacement night lights and 2,450 

new night lights. Table 37 shows a total savings of 98 kWh per year. There were no kW or therm 

savings, and the LED night lights were not provided to Non-Duke Energy customers. 

 

Table 37. Total LED Night Lights installed with Savings Estimates 

Total Installed Install Rate kWh 

4,772 81% 98 
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Appendix A: Teacher Interview Instrument 
 

Name: __________________________________________________________________ 

 

School: _________________________________________________________________ 
 
 

We are conducting this interview to obtain your opinions about and experiences with the 

Get Energy Smart Program.  We’ll talk about the Get Energy Smart Program and its 

objectives, your thoughts on improving the program, and the materials and support 

provided to the teachers.  The interview will take about 20-30 minutes to complete.   
 
 

1. Please describe your program-associated role and scope of responsibility.  What is it that 

you are responsible for as it relates to this program? 

 

Program Objectives  

2. Please describe your understanding of the Get Energy Smart Program’s current 

objectives.   

 

3. Are these the right objectives or would you change them in any way?  If yes, what would 

you change? How do you think this change would affect how the program is operated or 

managed? 

 

4. In your opinion, which objectives do you think are best being met or will be met? 
 

5. How would you define success for this program? What has to occur for you to consider 

this program successful? Is this different than how your school administration would 

describe success? How?  

 

6. What is it about this program that makes it attractive to you personally?  What about it 

does your school’s administration like? 

 

Operational Efficiency 

7. Please review with us how the program operates relative to your duties, that is, please 

walk us through the processes and procedures and key events that allow you do currently 

fulfill your duties. 

 

8. Have any recent changes been made to your duties? If so, please tell us what changes 

were made and why they were made.  What are the results of the change? 
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9. Describe the evolution of the Get Energy Smart Program.  How has the program changed 

since you first became a partnering teacher?  How well have these changes worked for 

you, and for your school? 

 

10. Do you have suggestions for improvements to the program that would increase 

participation rates or interest levels from the teachers?   

 

11. Do you have suggestions for improving or increasing energy impacts gained through the 

student’s families? 

 

12. Do you have suggestion for making the program operate more smoothly or effectively? 

 

Program Design & Implementation  

 

13. (If not captured earlier) Please explain how the communications and interactions 

between the teachers, families, and Get Energy Smart management team work.  Do you 

think these interactions or means of communication should be changed in any way?  If 

so, how and why?  

 

14. What are your thoughts on how the Program is presented to teachers? How effective is 

this approach? Do you have suggestions for improving the presentation approach?   How 

about the school, is the program presented to the school administration in an effective 

way?  Any issues you see in this or are there any changes you would make? 
 

15. Do you utilize the full curriculum provided, or do you skip some sections of the 

curriculum?  If skipping some, Which components are you skipping and why?  Can they 

be improved in some way that would make them more valuable? 

 

 

16. Do you feel that you are getting adequate program or program concept training and 

program information?  What can be done that could help improve your and other 

teachers’ effectiveness? 
 

17. Overall, what about the program works well and why? 

 

18. What doesn’t work well and why?  Do you think this discourages participation or teacher 

interests? 

 

 

19. In what ways can the program operations or operational efficiencies be improved? 

 

 

20. Should the program be focusing effort on attracting more participating schools or 

teachers?  If yes, How should the program do this? 
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21. The key aspect of this program that makes it worthwhile for utility companies is the 

amount of energy savings achieved.  What can Duke Energy do to achieve higher 

installation rates of the kit items? 
 

22. What can be done to encourage higher levels of energy efficient behaviors in the 

student’s homes? 

 

 

23. Thinking about all aspects of the program, If you could change anything about the 

program, what would you change and why? 

 

24. Are there any other issues or topics you think we should know about and discuss for this 

evaluation? 
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Appendix B: Program Manager Interview Protocol  
 

Name: __________________________________________________________________ 

 

Title: __________________________________________________________________ 
 
We are conducting this interview to obtain your opinions about and experiences with the 

K12 Curriculum program, which I will refer to as the K12 program.  We’ll talk about the 

K12 Program and its objectives, your thoughts on improving the program, and the 

materials and support provided to the teachers.  The interview will take about 40-60 

minutes to complete.  May we begin? 
 
 

1. Please describe your role and scope of responsibility in detail.  What is it that you are 

responsible for as it relates to this program? 

Program Objectives  

 

2.  Please describe your understanding of the K12 Program’s current objectives.   

 

3. Are these the right objectives or would you change them in any way?  If yes, what would 

you change? How do you think this change would affect how the program is operated or 

managed? 

 

4. In your opinion, which objectives do you think are best being met or will be met? 

 

5. Is there any kind of selection criteria that schools are required to meet in order to 

participate? What are these and how do you implement these selection criteria? 

 

6. Is there a target number of schools or teachers that Duke Energy would like to see 

participate?  If so, how many?  Has this goal been reached? 
 

7. How do you define success for this program? What has to occur for you to consider this 

program successful? 

 

Operational Efficiency 

 

8. Please review with us how the K12 operates relative to your duties, that is, please walk us 

through the processes and procedures and key events that allow you do currently fulfill 

your duties. 

 

9. Have any recent changes been made to your duties? If so, please tell us what changes 

were made and why they were made.  What are the results of the change? 

 

10. Describe the evolution of the K12 Program.  How has the program changed since it was it 

first planned? 
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11. Do you have suggestions for improvements to the program that would increase 

participation rates or interest levels from the teachers?   

 

12. Do you have suggestions for improving or increasing energy impacts gained through the 

student’s families? 

 

13. Do you have suggestion for making the program operate more smoothly or effectively? 

 

Program Design & Implementation  

 

14. (If not captured earlier) Please explain how the communications and interactions 

between the teachers, families, and K12 management team work.  Do you think these 

interactions or means of communication should be changed in any way?  If so, how and 

why?  

 

15. How do you market the program to teachers? How effective is this approach? What other 

approaches have you considered?    
 

16. How do you select which schools or school districts to target? Is there anything that 

should be changed about this selection process?   
 

17. Describe your tracking process with the schools and teachers/classes, and number of 

students.  

 

18. How do you determine what measures or behavior change suggestions should be included 

in the program’s push efforts?  Are key industry experts, trade professionals or peers used 

for assessing what the technologies or behavioral suggestions should be included in the 

program?  If so, how does this work?   

 

19. What kinds of measures or behaviors have you considered but have elected not to 

include?  Why did you not include them? 

 

20. Are key industry experts and trade professionals used in other advisory roles?  If so how 

does this work and what kinds of support are obtained? 

 

21. Describe the K12 training and development approach. Are teachers getting adequate 

program training and program information?  What can be done that could help improve 

teachers’ effectiveness? Can we obtain training materials that are being used? 

 

22. How are the training materials developed? Who is involved in this and what are their 

roles? 
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23. What educational system associated market information, research or market assessments 

are you using to determine the best target schools or school systems on which to focus 

program efforts? 

 

24. What school system market information, research or assessments are you using to 

identify key systematic barriers to the program or to participation to develop more 

effective delivery mechanisms? 

 

25. Overall, what about the K12 program works well and why? 

 

26. What doesn’t work well and why?  Do you think this discourages participation or teacher 

interests? 

 

27. Can you identify any kind of Duke Energy-associated, school system associated, or other 

operational barriers that impede a more efficient program design or operation? 

 

28. In what ways can the program operations or operational efficiencies be improved? 

 

29. Should the program be focusing effort on attracting more participating schools or 

teachers?  If yes, in what ways can the program attract more participating schools or 

teachers? 

 

30. What should the program do to encourage higher installation rates of the kit items? 

 

31. What can be done to encourage higher levels of energy efficient behaviors in the 

student’s homes? 

 

32. What do you do to make sure that the best information and practices are being used in 

K12 operations?  What should you or Duke Energy be doing to improve the program? 

 

33. Thinking about all aspects of the program, If you could change anything about the 

program, what would you change and why? 

 

34. Are there any other issues or topics you think we should know about and discuss for this 

evaluation? 
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Appendix C: Student Family Surveys  
The surveys sent to student families are embedded below.  

 

Survey mailed to Duke Energy customers: 

 

 

Survey mailed to Duke Energy customers that received six additional CFLs: 

 

 

Survey mailed to Non-Duke Energy customers: 

 

 

 

 

 

 

 

 

K12 Student Family 
Participant Survey Duke Customers FINAL.PDF

K12 Student Family 
Participant Survey extra CFLs FINAL.PDF

K12 Student Family 
Participant Survey for NON-Duke customers FINAL.PDF
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Appendix D: Program Collateral  
 

Out of 345 students returning the survey, Duke Energy was able to match 304 to their teacher. Of 

those 304, 17 were in a classroom where the teacher handed out the notification flyer. That is 

5%. The following images are examples of advance notifications of the program: 
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The following images are examples of program promotional materials: 
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~ The progtam is orscred m fsdrfc and private schooh within

Duk» Enwgy's serves ares m Ncrth Caw(era and Seuth
Camlina. storting in Atgust 2009k

g
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What are the bencfes ts the schods, students md
thar fsmiliesy

~ The 'Get Encrgf Smart'wtcrisls meet North Csmlina and
50Uth Cslokn ccsdnfnk clmtcm scwldndn

~ The pfofysm can hdp schooh seduce energy cofmanpcion
st their kolhm tfvagk

~ Gres¹v anal awalefwm ef erwgy eScicncy in tta
5chool conlllnellty

~ Ule d energy CScicncy educsrial kks, teols wd good
pcscricm an sile.

~ Energy cfwiency ksscw pkns, leaning sctiviues and lute

sm provided st no cent.

~ Teschea receive tfskring m workshops conduded by
Schdastic, as wel as Centiming ducsticn Units.

~ Students Icscu abele~ cnc wld cScnncTC snd take

that knowkdgn snd wwrgy d6ciency Seds home to their
kmikes ¹I smilt k kwering «nergy cons.

~ fyassnmms recene ncentive mvsnb, based on their dcgfce
d palricifntan (such ss ceftilica¹n, dassforen science
books a clam gdd tripsi.

What sre tbe progmm costsl

~ %et Eneqy Smart's pwt d Ddw Energy's energy
cSciwcy progrwa portklio that wm sppramd by dw
Public Senrice Comnrisnon d Seuth Cardina snd ttn
Nonh Caroline Uuliies Commission. Thne is no direct msl
to admiristmlna, Imnhca, psmna. Or studems fnr th»
progara anriculum, aakrities cr~ kanleires.

Whac a dw pmgrsm svsikbkl

~ The amwulura n avsgdrie daoughout the sdmol year,

beginmng in August 2009.

~ Tolcher woltohops, planning snd evdustinn meetings fer

tcsdwa wil occle during dw school year, as wcg al dw
summer mcntla.

Wlwt lund d support is wwlsbk for teschasf

~ A Duke Encrgpgchdsstfc fegfmsl program cfnmgnstfu
will Pnsride teadnr wwlnhcps, devdop vuluntee.
handle knsl operatiora and senn ss s central fcrint

ol ccaesct kr sdmds.

~ Efkmsma may contact their Nenh Csrdina seek
coordrnlla at nccgynnsn gyscfnkctic.corn
cn IbM SCUth Cslokns suflc cooldaultof st
energynnsrtSFuglscfw lasricnoln.

provdes weekday suppon vis a agree phone
number: IdISL34741301, kkndsy dvouhvc Friday

Where can we gnd awm kkrmatua on dw Gct Energy
Smary'mgrsmf

~ Knit us ¹dsy d ~sriccomflenefgysmsft snd
www.fkncnwgy.cofrckidsnidnnefgy

Call Scfnlssm: sol fnw at I~347%301.

~ Or centlct your Dulw Energy blnifwss mlaiorn mwlcgec

What ocher pmgmms am wwlsbky

~ Ynu can wmfyp inr Energy 4 scssfncnts kr yom ached
facilities — oryme, by phone ce cn site. Leam mae at nur
Web sbe. For Nonh Csmlins, visit httfriyfrww.dukoencfgp
corctkwthcarofms-lsqpdusincserenergyeSciencpfencfgy-
ss nncsacssp. For Socdl Csmkns, visit ttppfnaww.
dulwenergy.co~rdinntsrgoburincsnhnefDU
cScnnclycnclgy~5frlcfC5.Csjc

~ Sdwds sw also eligde hv Ddw Energy Smsn Saver

centives, which csn help dbet upbont colts, reduce
payback time fcr encrDI dliciency measures md srcehr-
stc energy mvlnfp. Plcclc encl Duke Energy 5 Vlkb skc hc
funker dctn35 about the Smut Saver pfofynn. For Nonh
Camycw, wsit ettpcynww.~c~mfcls-
buli~cnscugnnwrdfenelgyeffnlcnepewcnuces.
ssp. For SIKdl Csrolks, visit tetp~nncfgp
contbaltbcsrognsfwskwsnlcncfgyunansgcmentfhneqy-
cSckecpl reicwcssp.

~ For mare inkrmction, ooresct your Duce Energy

business mlstiorn manager, or vhft us onlbe at
www.fke-enwgy.conc
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3rd- and 4th-Grade Teachers and Administrators!
Bello! Ify name is lf icbeUe '%m. and I want to chats with vou a gma
educaticma! program from Duhe Energy and Scholastic. The Bet Eaer jy
program has been created e apeCially fcr teachers in tbe southern Ohto
hs part ef u program, suety 3rd- and 4th~de macher wnhin the
Duhe Energy serr me area will ters rre a free e cucational I'it created
by Scholamtn Them Ea, which feature 'll ~ . Prittle a d The Ifap:c
Brdoof Bur, are being sent due~ to your school. Read on to fir d
out hcw you can get tha most out of this great new program or vien
scholastic.earn/eae rgys mart for more demUs.

I. Foe p an eye out for a big bov with the lf agm School Rus on m
and epenitright away!

u. Complete the lessons inside whh your studenm These lessens and artviUes wie help your
class learn about energy efftchr Cy. Best ef aU, the lessons are correlamd to Ohio lcademic
ceateat Stead ards m scarce, language arts, and social studies. You co ". need ts wai uctU
you are 'mathiag science to get to these hssocs.

3. Seed the famey materials home wnh your studenm. Tbeoe valuabw materials contam Opo
on energy efp~ncy. at-home artie'uas, acd a Rema Energy Survey. By completing this
survey, your students'amilns wiE learn Eew to save money and help the environment The
survey comes in a prepaid envelope so all

fern tons

seed to do m cern plate n and drop it ia the
maR PamiLes can also find detaJs about cotapletmg the survey online at scholastic.cern/
eaefgyemart Pamll'Als who 1lU out the survey wlU:

Renews a ftaa EEEROy EPPIOIEXcy cttg wnh Cpba aeratora outlet Insulators,
and ~ fun topi

~ Race we ~ fta e energy m part with suggestions on how to reduce ecergy biUa!
~ Be entered tn win oca of two hae laptop emu putara!

lf you have acy guestions about thi~ program, please fe«1 free to conmtt me, your
Ohio program Coordinmor for Oet Energy Smart at esca EyemvtORO echelaetic.cern
or caU ld!004414301. I woubi be happy to answer ary questions you have or evan
schedule a visa to your school to show you how
to best use these taatarials in your classroom
I looh fccward to helping you and your students
Oet Energy Smartl

S ir.oe re ly.

MtcbeUe Thne

Puke
sv.%Energy. HSCHOLASTEC 4V
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IT EM&~&MMTWMMTW~~~
Start getting energy smart now wich this fnn word search!

S S a z E a B T H

M V W 0 I M T a E H

T C I B T C E L E

0 B 0 T T L P C E B

I a H a P C E B 0 M

C M B I 0 0 H C S 0

Y s a U I s w p 0 s
W X E S S B P E U T

P L E H E B 0 Y B a
E P P I C I E M T

BUS

CFL

EABTH
EFFICIEIIT
ELECTBIC

EIIEB G Y POWEB

HEAT SCHOOL

IHSULATIOIg SMABT

IJlbIP SWITCH

blACIC THEBbIOSTAT

Once yon have circcd all of the wcrds in the hst shove,
write down the reinaining htmrs in order. These reinaining
httcrs will spell oot a secret message from %Is. Frizrbtl

Visit www.scholastic.com/cnergysmart for more games and
activities, as well as energyeft'iciency tips for home and school!

s aaoW

I ML~~M~~M~L



TecMarket Works Appendices 

November 17, 2011 75 Duke Energy 

 
page 1 of 1

%SCHOLASTIC

welcome to oct snccgy smart! Jato yaur 3«- and e'Spade
students on a journey through the sastnae af energy «!th
lls Frts!le and rbs sfsfflaarboaj Bus. The pragracn's
academta stsndards-hased lessons and worhshsets mach
students ths value of aanserv log energy «hut rein!Dl'sing
!mpartsnt sc!ence, math, and nngusge arts shQs.

pauSI ln add!OOn tO the ruua a!t deuvered tO yOur
amssroam, you wtu have a ahanoe to wtn these great prues:

~ s trip!oc two to!gcw Tora city, incmKng a shopping
trip to the Scholastic state and mamum passes

~ a classroom visit fram abc Jfsy& Scboaf Jns
~ a Claea «t Of hOana fram SChalaetia

F!nd out ho«yau trtuld win by vwtlng
«««scholastic.corn/cncxgysmavt for more tnfarmatlon.

rvc! ftvc m conmct !cat«
~tata !tram ovccdnamn
cey Cvaatwnc. sana w vv
and «vz!Lchape at paar cta
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Attention4, p

mstrators:

t

I

1
~ ~
tu

r!

ts

S~

ls
1 ~I

4)
1 ~

Weloome to ost taoogy Smart! Created hy Duse Energy
and SChslaetIC, thle pra~m Wul enCCuraga yaur Staty
and students to thtna shout what they can do to save
energy and reduce energy Caste at sChool and at horne!
your 3~ and dn.grade classrooms wsl receive a Pass
alt Cnmpate with Standarde-haeed teSSOne, energy
savtng tools, and hands-on student actlvltles.

with Out saorgy staast, pa.tlclpatlng 3»- and 4"-
grade teachers wtu receive a pass classroom ene~
errtC)engy hlt and haVe a Chance tO Wtn OXCtttng prtree
por the classroom

phttSI Vsur srhool Can hagio to heme lnore enensy
edhctent when your classrooms use the xssons and
matemls pmvlded tn thew hlt.

Vtsa wwwschotastis.coa/oasvgysteast
thr to ore tnrormatton.

td ysu have any queetIOOS,
Cau 1-400-343-0301.

root Cavo to Oootott Morn phnop
ttcposnoo, pntr aollh Coronas
stow lxogton coofdiooton ol
~ owspsnostaceoshotostNAon
wah oop gaosttuos. Morn
Is ol Otloha m do soorgp
othsllotp pzosst totloos ood
woroshops ot poor slhool.
oood oo ouooa osw must
oos apt
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08 me EneZSy STEEVe J

«otnlby booblet you
goorayany+E ' gufeey,
« 1E find a chart Eccn'

Ee ouse to a--
n Ee entirety.eateuby Dobe EnefES l+C ~

oo 91 te

14 c teaches, tn os4e s -or
ouf c c ~ntlS Toucan ~ g ~

to be yfoceeee4 ~.
aVo coraphte the cuseey onl'he at

«««.khe tacttc.corn /e n«ry ye

start .

' Eccne Energy Suvey an4

e Thtt seaport «Ql
cseate4by Dobe EnesES

be debrese4 yEEE to pastidpa

a'on «1th a taluab'n EnesEy E, ncy

Starter EE. T eE. Thl EE ln lety o

enefTy carta/ too9, tncludlngl

~ cyL
~ yeacet acratof
~
Lo«-no«cho«erhea4

, Qatlr t ee alefe

~ yen tey for year eh%4!
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WWWWWWWW%WWWWWWW1
Each 3rd- or oth-grade turn~ that compsttas

the Home Eo01 gy Survey is eligible
to win these geest prieesp

pe sure to include the toll name ot your
child h
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Get Energy S m art with this fan, famep fr'sndfff gane.

acnoSS
1. Tos cea are this to ccwtrol the teraperatare 4 poor home
2. This nia d ef hght bath ceto pre ttp hot as d sees a ht of eaergp
S. This smart scicatist iaveated thc Eght hath

DOWK

e. tfsiag eaergp respoasibQ, aot wastiag it
S. n aait of we arsre of e4ctr is power
4. Xner gp efPmacp ie oae wap to redace,

seasoo'ewrn 'SrweMpeos 1 twora t oooe Owoa ro0%$4W no ~ rarer

 ".m ter more games and actwities,visit
ww wzchotastic,sam/e

sergporn
sr t
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C OOS

Ebony Pitts, Marketing Specialist
Duke Energy

Confidential and Proprietary
April 2009
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En - ! Efftctsncy ~ DE.sm

Duke Energy Introduces a
New Energy Efficiency School Program
~ A program that...

~ delivers Energy Efficiency education across
Duke Energy's five jurisdictions

~ is engaging to administrators, teachers,
students and parents

~ results in reduction of energy use for the
articipants and can be tracked at the
ousehold level

~ Student population K - 12

~ NC = 336,000 ~ KY = 62,000

~ SC =248,000 ~ IN = 483,000

~ OH = 261,000
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About the Get Energy Smart Program
~ Co-developed with Scholastic

~ Get Energy Smart Teaching Materials:

~ Targets grades 3-4

~ Focuses on the value of saving energy

~ Based on The Magic SchoolBus

science book series

e" C

~ Features lessons & activities that meet state
academic standards

~ Get Energy Smart Family Materials:

~ Family Booklet with energy efficiency related

activities and information

~ Home Energy Survey for families

cUxrercrQB

octaelrfrs alrmrr
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Ene ~ Efftclency

Additional Get Energy Smart Kit Components
~ Box turns into "pop-out" Magic School Bus,

Ms. Frizzle, and other series characters for
display in the classroom.

~ Classroom poster featuring energy efficiency
messaging and an image of a CFL bulb that
turns on and off..

~ Hands-on energy-saving sampler:

~ CFL
~ Low-Flow Aerator
~ Outlet Sealer
~ Light Switch sealer

n,



TecMarket Works Appendices 

November 17, 2011 85 Duke Energy 

 
 

Ene ~ ENctenoy DE.sm

Get Energy Smart Family Materials:

~ 8-page Family Booklets for students
to bring home

~ Home Energy Survey for families to
complete and return to Duke Energy

~ Incentives for family
participation, including:

~ Laptop Computers

~ ~Pods
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E - Efficiency/ ~

How Do Teachers and Administrators Benefit?

~ Free, professional lessons and activities

~ Training Workshops

~ Continuing Education Units

~ Classroom incentives
~ Magic School Bus science kit

~ Eligible for educational trip to visit

Scholastic offices in New York

~ Visit from Miss Frizzle and the
traveling Magic School Bus!
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How Do Students and Families Benefit?

~ Participating families become eligible for a free
Efficiency Kit and Family Report!

~ The kit contains:

~ Items to help families lower energy costs.

~ Family Report:

~ Useful tips to help manage energy use.
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EA = ! EfAclenoy ~ g DE-sm

How to Learn More about Get Energy Smart?

Ebony Pitts, K12 Program Manager
Duke Energy
Phone: 704382-0882
E-mail:epitts@duke-energy.corn

Tricia MacGill, Project Manager
Scholastic, Inc.
Phone: 212-343-6852
E-mail:tmacgill@scholastic.corn

Resources:
~ www.scholastic.corn/energysmart
~ www.duke-energy.corn/kidswithenergy
~ Call Scholastic toll free at 1-800-347-8301 / Email State Coord.

~ Or contact your Duke Energy Business Relations manager
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Appendix E: Impact Algorithms 
 

CFLs 

 

General Algorithm 

 

Gross Summer Coincident Demand Savings 

 

kWs  = units  






 

1000

)DF(Watts - )DF(Watts eesbases   CFs  (1 + HVACd, s) 

 

Gross Annual Energy Savings 

 

kWh  = units  






 

1000

DF)(Watts - DF)(Watts eebase   FLH  (1 + HVACc) 

gHVACkWhtherm   

where:  

 

kW  = gross coincident demand savings 

kWh  = gross annual energy savings 

therm  = gross annual therm interaction 

units   = number of units installed under the program 

Wattsee  = connected (nameplate) load of energy-efficient unit 

Wattsbase  = connected (nameplate) load of baseline unit(s) displaced  

FLH   = full-load operating hours (based on connected load)  

DF  = demand diversity factor 

CF  = coincidence factor 

HVACc = HVAC system interaction factor for annual electricity consumption = 0.00148 

HVACd  = HVAC system interaction factor for demand = 0.16738 

HVACg = HVAC system interaction factor for annual gas consumption = -0.0013 

 

 

13 W CFL Measure 

 

Wattsee = 13, which is the input power of program supplied CFL 

Wattsbase  - calculated from survey responses as shown below = 64.41718 

 
 

 

Wattage of 

bulb removed 

Wattsbase Notes 

<= 44 40 Most popular size < 44 W 
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45 - 70 60 Lumen equivalent of 15 W CFL 

71 - 99 75 Most popular size in range 

> = 100 100 Most popular size in range 

 

FLH - calculated from survey responses as shown below: = 1609.382 for 13-watt bulb, 1473.233 
For the 20-watt bulb. 

 

Hours of use 

per day 

FLH Notes 

<1 183 Average value over range 

1-2 548 Average value over range 

3-4 1278 Average value over range 

5-10 2738 Average value over range 

11-12 4198 Average value over range 

13-24 6753 Average value over range 

 

DF = 1.0 and CF = 0.10 

 

The coincidence factor for this analysis was taken as the average of the coincidence factors 

estimated by PG&E and SCE for residential CFL program peak demand savings.  The PG&E 

and SCE coincidence factors are combined factors that consider both coincidence and diversity, 

thus the diversity factor for this analysis was set to 1.0 

 

HVACc  - the HVAC interaction factor for annual energy consumption depends on the HVAC 

system, heating fuel type, and location.  The HVAC interaction factors for annual energy 

consumption were taken from DOE-2 simulations of the residential prototype building described 

at the end of this Appendix. 

 

Charlotte, NC 

Heating Fuel Heating System Cooling System HVACc HVACg 

Other Any except 

Heat Pump 

Any except Heat 

Pump 

0 0 

Any Heat Pump Heat Pump -0.10 0 

Gas 

Propane 

Oil 

Central Furnace None 0 -0.0021 

Room/Window 0.069 -0.0021 

Central AC 0.069 -0.0021 

Other None 0 -0.0021 

Room/Window 0.079 -0.0021 

Central AC 0.079 -0.0021 

Electricity Central furnace None -0.43 0 

Room/Window -0.31 0 

Central AC -0.31 0 

   

Electric 

baseboard 

None -0.43 0 

Room/Window -0.31 0 
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Central AC -0.31 0 

   

Other None -0.43 0 

Room/Window -0.31 0 

Central AC -0.31 0 

   

 

 

HVACd - the HVAC interaction factor for demand depends on the cooling system type.  The 

HVAC interaction factors for summer peak demand were taken from DOE-2 simulations of the 

residential prototype building described at the end of this Appendix. 

 

Charlotte, NC 

Cooling System HVACd 

None 0 

Room/Window .17 

Central AC .17 

Heat Pump .17 

 

 

 

20W CFL Measure 

 

Wattsee = 20, which is the input power of program supplied CFL 

Wattsbase  - calculated from survey responses as shown below:  = 67.96552 

 

 

 

Wattage of 

bulb removed 

Wattsbase Notes 

<= 44 40 Most popular size < 44 W 

45 - 70 60 Most popular size in range 

71 - 99 75 Lumen equivalent of 20 W CFL 

> = 100 100 Most popular size in range 

 

 

 

Outlet Gaskets 

 

Gross Summer Coincident Demand Savings 

kWs = units  )cfm/kW(cfm/unit)(    DFs  CFs 

 

Gross Annual Energy Savings 

kWh = units  )cfm/kWh(cfm/unit)(   
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)cfm/therm()unit/cfm(unitstherm    

 

where: 

 

kW  = gross coincident demand savings 

kWh  = gross annual energy savings 

units  = number of buildings sealed under the program 

cfm/unit = unit infiltration airflow rate (ft3/min) reduction for each measure 

DF  = demand diversity factor = 0.8 

CF  = coincidence factor = 1.0 

kW/cfm = demand savings per unit cfm reduction = 0.00276 

kWh/cfm = electricity savings per unit cfm reduction = 5.50976 

therm/cfm = gas savings per unit cfm reduction = 0.04753 

 

 

 

Unit cfm savings per measure 

 

The cfm reductions for each measure were estimated from equivalent leakage area (ELA) change 

data taken from the ASHRAE Handbook of Fundamentals (ASHRAE, 2001).  The equivalent 

leakage area changes were converted to infiltration rate changes using the Sherman-Grimsrud 

equation: 

 

 Q = ELA x  A T + B v2   

 

where: 

 

A  = stack coefficient (ft3/min-in4-F)  

= 0.015 for one-story house 

T  = average indoor/outdoor temperature difference over the time interval of  

     interest (F) 

B  = wind coefficient (ft3/min-in4-mph2) 

  = 0.0065 (moderate shielding) 

v  = average wind speed over the time interval of interest measured at a local  

     weather station at a height of 20 ft (mph) 

 

The location specific data are shown below: 

 
Location Average 

outdoor temp 
Average 

indoor/outdoor 
temp difference 

Average wind 
speed (mph) 

Specific 
infiltration rate 

(cfm/in
2
) 

Charlotte 60 8 19 1.57 
 

Measure ELA impact and cfm reductions are as follows: 
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Measure Unit ELA change 
(in

2
/unit) 

ΔCfm/unit (NC) 

Outlet gaskets Each 0.357 0.56 
Weather strip Foot 0.089 0.14 

 

Unit energy and demand savings 

 

The energy and peak demand impacts of reducing infiltration rates were calculated from 

infiltration rate parametric studies conducted using the DOE-2 residential building prototype 

models, as described at the end of this Appendix.  The savings per cfm reduction by heating and 

cooling system type are shown below: 

 

Heating Fuel Heating 

System 

Cooling System kWh/cfm kW/cfm therm/cfm 

Other Any except 

Heat Pump 

Any except Heat 

Pump 2.48 0.00248 

0 

Any Heat Pump Heat Pump 10.37 0.00248 0 

Gas 

Propane 

Oil 

Central 

Furnace 

None 0 0 0.0743 

Room/Window 2.48 0.00248 0.0743 

Central AC 2.48 0.00248 0.0743 

Other None 0 0 0.0743 

Room/Window 2.48 0.00248 0.0743 

Central AC 2.48 0.00248 0.0743 

Electricity Central 

furnace 

None 17.01 0.00990 0.000 

Room/Window 18.54 0.01485 0.000 

Central AC 18.54 0.01485 0.000 

    

Electric 

baseboard 

None 17.01 0.00990 0.000 

Room/Window 18.54 0.01485 0.000 

Central AC 18.54 0.01485 0.000 

    

Other None 17.01 0.00990 0.000 

Room/Window 18.54 0.01485 0.000 

Central AC 18.54 0.01485 0.000 

    

 

 

 

 

Low-Flow Showerhead 
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Gross Summer Coincident Demand Savings 

kWs = sx

s

eebase CFDF
3413

T33.8)GPDGPD(
units 





 

 

Gross Annual Energy Savings 

 

kWh = units
GPD GPD Tbase ee

  


( ) .8 33

3413
365


 

 

 

therm= 
100000

365T33.8)GPDGPD(
units

rwaterheate

eebase 






 

 

where: 

 

kW  = gross coincident demand savings 

kWh  = gross annual energy savings 

units  = number of units installed under the program 

GPDbase = daily hot water consumption before installation 

GPDee  = daily hot water consumption after flow reducing measure installation 

ΔT  = average difference between entering cold water temperature and the  

   shower use temperature 

DF  = demand diversity factor for electric water heating 

CF  = coincidence factor 

8.33  = conversion factor (Btu/gal-F) 

3413  = conversion factor (Btu/kWh) 

24  = conversion factor (hr/day) 

365  = conversion factor (days/yr) 

100000 = conversion factor (Btu/therm) 

 

Showerhead 

 

GPDbase = showers/week / 7 x 3.1 gpm x 5 minutes/shower 

 

GPDee  = showers/week / 7 x 1.5 gpm x 5 minutes/shower 

 

ΔT 

 

City Average cold water 

temperature 

Shower use 

temperature 

Average ΔT 

Charlotte 60.3 F 100F 39.7F 

 

 

Water heater efficiency 
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Combustion efficiency for residential gas water heater = 0.70 

 

Demand diversity factor = 0.1 

 

Coincidence factor = 0.4 

 

Showers/week = 9.16 

 

 

The diversity and coincidence factors were taken from Engineering Methods for Estimating the 

Impacts of DSM Programs, Volume 2 (EPRI, 1993).  These values are typical for the residential 

water heating end-use in a summer peaking utility. 

 

 

Faucet Aerators 

 

This measure used the Efficiency Vermont deemed savings (Efficiency Vermont, 2003) adjusted 

for entering water temperature: 

 

Demand Savings 

kW = 0.0171 kW x T / TVT x DF x CF 

 

Energy Savings 

kWhi = 57 kWh x T / TVT 

therms = 2.0 x T / TVT i 

 

City Average cold water 

temperature 

Hot water use 

temperature 

Average ΔT 

Charlotte 60.3 F 100F 39.7F 

Burlington VT 44.5 100F 55.5 

 

Demand diversity factor = 0.1 

 

Coincidence factor = 0.4 

 

The diversity and coincidence factors were taken from Engineering Methods for Estimating the 

Impacts of DSM Programs, Volume 2 (EPRI, 1993).  These values are typical for the residential 

water heating end-use in a summer peaking utility. 

 

 

Water Temperature Card 

 

Gross Summer Coincident Demand Savings 
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Gross Annual Energy Savings 

kWh   = units
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3413
8760 

 

therm  = 
100000

8760T)UAUA(
units

rwaterheate

eebase 






 

 

where: 

 

kW  = gross coincident demand savings 

kWh  = gross annual energy savings 

units   = number of water heaters installed under the program 

UAbase  = overall heat transfer coefficient of base water heater (Btu/hr-F) =4.6817 

UAee  = overall heat transfer coefficient of improved water heater (Btu/hr-F) =1.9217 

T  = temperature difference between the tank and the ambient air (F) 

DF  = demand diversity factor 

CF  = coincidence factor 

3413  = conversion factor (Btu/kWh) 

8760  = conversion factor (hr/yr) 

100000 = conversion factor (Btu/therm) 

waterheater = water heater efficiency 

 

Water heater tank UA 

 

 

Water heater 

size (gal) 

Electric Gas 

UAbase UAee UAbase UAee 

30 3.84 1.69 4.21 1.76 

50 4.67 1.83 5.13 1.91 

60 4.13 2.06 4.54 2.14 

75 5.00 2.42 5.50 2.52 

80+ 5.72 2.53 6.28 2.64 

 

T = 140F water setpoint temp – 65F room temp = 75F 

 

DF = 1.0 

CF= 1.0 

waterheater = 0.7 
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The diversity and coincidence factors were taken from Engineering Methods for Estimating the 

Impacts of DSM Programs, Volume 2 (EPRI, 1993).  These values are typical for residential 

water heaters meeting standby losses. 

 

 

LED Night Lights 

 

Wattsee = 0.6 

Wattsbase  = 4 

Daily Operating Hours = 24 

 

kWh = units x (Wattsbase - Wattsee) / (1000 x DailyOH) x 365 

 

 

Prototypical Building Model Description 

The impact analysis for many of the HVAC related measures are based on DOE-2.2 simulations 

of a set of prototypical residential buildings.  The prototypical simulation models were derived 

from the residential building prototypes used in the California Database for Energy Efficiency 

Resources (DEER) study (Itron, 2005), with adjustments make for local building practices and 

climate.  The prototype “model” in fact contains 4 separate residential buildings; 2 one-story and 

2 two-story buildings.  The each version of the 1 story and 2 story buildings are identical except 

for the orientation, which is shifted by 90 degrees.  The selection of these 4 buildings is designed 

to give a reasonable average response of buildings of different design and orientation to the 

impact of energy efficiency measures.  A sketch of the residential prototype buildings is shown 

in Figure 2. 
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Figure 2.  Computer Rendering of Residential Building Prototype Model 

 

The general characteristics of the residential building prototype model are summarized below: 

 

Residential Building Prototype Description 
Characteristic Value 

Conditioned floor area 1 story house: 1465 SF  
2 story house:  2930 SF  

Wall construction and R-value Wood frame with siding, R-11  
Roof construction and R-value Wood frame with asphalt shingles, R-19  
Glazing type Single pane clear 
Lighting and appliance power density 0.51 W/SF average 
HVAC system type Packaged single zone AC or heat pump 
HVAC system size Based on peak load with 20% oversizing.  Average 

640 SF/ton  
HVAC system efficiency SEER = 8.5  
Thermostat setpoints Heating:  70F with setback to 60F 

Cooling:  75F with setup to 80F 
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Characteristic Value 

Duct location Attic (unconditioned space) 
Duct surface area Single story house:  390 SF supply, 72 SF return 

Two story house:  505 SF supply, 290 SF return 
Duct insulation Uninsulated 
Duct leakage 26%; evenly distributed between supply and return 
Cooling season Charlotte – April 17 to October 6 

Covington  
Natural ventilation Allowed during cooling season when cooling 

setpoint exceeded and outdoor temperature < 
65F.  3 air changes per hour 
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Appendix F: Estimated Statistical Model 
 

This appendix show the complete model estimated for the billing analysis.  The model includes 

indicators for each month (the yearmonth variable), temperature, the state the participant resides, 

and the participation variables. 
----------------------------------------------------------------------------- 

    Variable | Coefficient   Std. Err.  t-value P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

   Ohio Part |  -.0067198     .00289    -2.33   0.020    -.0123841   -.0010555 

Carolina Part|  -.0124677   .0020794    -6.00   0.000    -.0165433   -.0083921 

Kentucky Part|  -.0227276   .0126868    -1.79   0.073    -.0475933    .0021381 

   yearmonth (time variables) 

     200902  |   -.052312    .033756    -1.55   0.121    -.1184726    .0138487 

     200903  |  -.0715763   .0421097    -1.70   0.089    -.1541099    .0109574 

     200904  |  -.1556293   .0601211    -2.59   0.010    -.2734648   -.0377938 

     200905  |  -1.063964   .0581443   -18.30   0.000    -1.177925   -.9500025 

     200906  |  -3.438992   .0869149   -39.57   0.000    -3.609343   -3.268641 

     200907  |  -3.606707   .1163904   -30.99   0.000    -3.834829   -3.378586 

     200908  |  -3.965954   .1196231   -33.15   0.000    -4.200411   -3.731496 

     200909  |  -2.858674   .0768451   -37.20   0.000    -3.009288   -2.708059 

     200910  |  -1.481454   .0436092   -33.97   0.000    -1.566927   -1.395982 

     200911  |  -.3275281   .0653933    -5.01   0.000     -.455697   -.1993592 

     200912  |   .1987411    .033256     5.98   0.000     .1335604    .2639217 

     201001  |   .1349608   .0392585     3.44   0.001     .0580153    .2119063 

     201002  |   .1203595   .0412687     2.92   0.004     .0394741    .2012449 

     201003  |   .5782756   .0409695    14.11   0.000     .4979767    .6585745 

     201004  |   .1993842   .0500427     3.98   0.000     .1013021    .2974663 

     201005  |  -2.783248   .0815696   -34.12   0.000    -2.943122   -2.623374 

     201006  |   -3.55006   .0763178   -46.52   0.000    -3.699641    -3.40048 

     201007  |  -4.569939   .1307381   -34.95   0.000    -4.826182   -4.313697 

     201008  |  -3.825948   .1096061   -34.91   0.000    -4.040772   -3.611123 

     201009  |  -2.843417   .0753555   -37.73   0.000    -2.991111   -2.695722 

     201010  |  -2.341425   .0447405   -52.33   0.000    -2.429115   -2.253735 

     201011  |  -.0632438    .044417    -1.42   0.154    -.1502997    .0238121 

     201012  |   .1765302    .029746     5.93   0.000      .118229    .2348314 

     201101  |   .2212299   .0471835     4.69   0.000     .1287518     .313708 

     201102  |    .555201   .0426248    13.03   0.000     .4716578    .6387442 

     201103  |   .5683593    .047679    11.92   0.000       .47491    .6618087 

     temperature interacted with monthly indicator 

     200901  |  -.0138686   .0007626   -18.19   0.000    -.0153632   -.0123739 

     200902  |  -.0143049   .0007527   -19.00   0.000    -.0157802   -.0128296 

     200903  |  -.0135311   .0007972   -16.97   0.000    -.0150937   -.0119686 

     200904  |  -.0127076   .0010832   -11.73   0.000    -.0148307   -.0105844 

     200905  |   .0039433   .0008611     4.58   0.000     .0022555    .0056311 

     200906  |   .0410536   .0011429    35.92   0.000     .0388135    .0432937 

     200907  |   .0456421   .0016258    28.07   0.000     .0424556    .0488285 

     200908  |   .0485673   .0016261    29.87   0.000     .0453803    .0517543 

     200909  |   .0363371   .0010932    33.24   0.000     .0341945    .0384798 

     200910  |   .0143571   .0006964    20.61   0.000     .0129921    .0157221 

     200911  |  -.0096781   .0012833    -7.54   0.000    -.0121934   -.0071629 

     200912  |  -.0224782   .0006526   -34.45   0.000    -.0237572   -.0211991 

     201001  |  -.0170185   .0011085   -15.35   0.000     -.019191    -.014846 

     201002  |  -.0198193   .0012126   -16.34   0.000    -.0221959   -.0174426 

     201003  |  -.0270605   .0006987   -38.73   0.000    -.0284299   -.0256911 

     201004  |  -.0167514   .0007344   -22.81   0.000    -.0181907   -.0153121 

     201005  |   .0289119   .0011713    24.68   0.000     .0266162    .0312077 

     201006  |   .0417506    .000957    43.63   0.000     .0398749    .0436262 

     201007  |   .0565541    .001666    33.95   0.000     .0532889    .0598194 

     201008  |   .0473564   .0013879    34.12   0.000     .0446361    .0500767 

     201009  |   .0368167   .0010226    36.00   0.000     .0348125     .038821 

     201010  |   .0286051   .0006504    43.98   0.000     .0273304    .0298798 

     201011  |  -.0166427   .0008261   -20.15   0.000    -.0182618   -.0150236 

     201012  |  -.0249429   .0005702   -43.75   0.000    -.0260605   -.0238254 

     201101  |  -.0209974   .0014676   -14.31   0.000    -.0238737    -.018121 

     201102  |  -.0273321   .0009304   -29.38   0.000    -.0291557   -.0255085 

     201103  |  -.0281919   .0008984   -31.38   0.000    -.0299527   -.0264311 

   state interacted with monthly indicator 

   2 200901  |   .2404777   .0146982    16.36   0.000     .2116695    .2692858 
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   2 200902  |   .3097867   .0141364    21.91   0.000     .2820798    .3374936 

   2 200903  |   .2506665   .0114111    21.97   0.000      .228301     .273032 

   2 200904  |   .1930738   .0116537    16.57   0.000     .1702328    .2159147 

   2 200905  |   .1268657    .011327    11.20   0.000      .104665    .1490663 

   2 200907  |   -.200628   .0153021   -13.11   0.000    -.2306198   -.1706363 

   2 200908  |  -.1056397   .0147499    -7.16   0.000     -.134549   -.0767304 

   2 200909  |   -.246503   .0145415   -16.95   0.000    -.2750039   -.2180021 

   2 200910  |  -.1033328   .0149927    -6.89   0.000     -.132718   -.0739476 

   2 200911  |   .1851111   .0165659    11.17   0.000     .1526424    .2175797 

   2 200912  |   .4145755    .014596    28.40   0.000     .3859679    .4431832 

   2 201001  |    .304861   .0152787    19.95   0.000     .2749152    .3348068 

   2 201002  |   .4098067   .0175765    23.32   0.000     .3753573    .4442562 

   2 201003  |   .2172948    .011091    19.59   0.000     .1955568    .2390328 

   2 201004  |   .1113218   .0107755    10.33   0.000     .0902021    .1324416 

   2 201005  |   .2296814   .0108011    21.26   0.000     .2085116    .2508512 

   2 201006  |    .055609   .0108398     5.13   0.000     .0343633    .0768547 

   2 201007  |  -.1511093    .012124   -12.46   0.000     -.174872   -.1273467 

   2 201008  |  -.1792477   .0123959   -14.46   0.000    -.2035433   -.1549521 

   2 201009  |  -.2885355   .0135805   -21.25   0.000    -.3151528   -.2619181 

   2 201010  |  -.2003509   .0132729   -15.09   0.000    -.2263653   -.1743364 

   2 201011  |   .3172147    .015395    20.61   0.000      .287041    .3473884 

   2 201012  |   .5328833   .0148749    35.82   0.000     .5037289    .5620377 

   2 201101  |   .3508014   .0162304    21.61   0.000     .3189903    .3826126 

   2 201102  |   .2363542   .0114875    20.57   0.000     .2138391    .2588694 

   2 201103  |   .2976398   .0121518    24.49   0.000     .2738228    .3214569 

   3 200901  |  -.0335729   .0287799    -1.17   0.243    -.0899807    .0228348 

   3 200902  |   .0026508   .0297882     0.09   0.929    -.0557332    .0610348 

   3 200903  |  -.0168359    .029722    -0.57   0.571    -.0750901    .0414184 

   3 200904  |  -.0211797   .0283686    -0.75   0.455    -.0767813    .0344219 

   3 200905  |  -.1413398   .0286474    -4.93   0.000    -.1974879   -.0851918 

   3 200907  |  -.0015518   .0282434    -0.05   0.956    -.0569081    .0538044 

   3 200908  |   .0572144   .0280412     2.04   0.041     .0022546    .1121742 

   3 200909  |  -.0861749   .0279939    -3.08   0.002    -.1410422   -.0313077 

   3 200910  |  -.0843118   .0279604    -3.02   0.003    -.1391133   -.0295103 

   3 200911  |  -.0351205   .0280048    -1.25   0.210     -.090009    .0197681 

   3 200912  |   .0872507   .0281925     3.09   0.002     .0319942    .1425072 

   3 201001  |  -.0360286   .0285158    -1.26   0.206    -.0919187    .0198614 

   3 201002  |   .0130815   .0287192     0.46   0.649    -.0432074    .0693703 

   3 201003  |  -.0435733   .0286941    -1.52   0.129    -.0998129    .0126662 

   3 201004  |  -.0587561   .0284881    -2.06   0.039     -.114592   -.0029202 

   3 201005  |   .0058591    .029481     0.20   0.842    -.0519228    .0636409 

   3 201006  |   .1033168   .0295559     3.50   0.000     .0453882    .1612453 

   3 201007  |   .0270181   .0294907     0.92   0.360    -.0307827    .0848188 

   3 201008  |   .0084112   .0295064     0.29   0.776    -.0494203    .0662427 

   3 201009  |  -.0501598   .0295561    -1.70   0.090    -.1080889    .0077693 

   3 201010  |  -.0750878   .0309838    -2.42   0.015     -.135815   -.0143606 

   3 201011  |   .0130509   .0310657     0.42   0.674    -.0478369    .0739386 

   3 201012  |   .1036032   .0310394     3.34   0.001      .042767    .1644394 

   3 201101  |  -.0131601   .0311165    -0.42   0.672    -.0741474    .0478272 

   3 201102  |  -.0180948   .0312241    -0.58   0.562    -.0792932    .0431035 

   3 201103  |  -.0268983   .0311963    -0.86   0.389    -.0880421    .0342456 
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Appendix G: Early Feedback Report of 9/11/09 
 

Executive Summary 

About This Report 

This report presents the early feedback findings for the evaluation of the “Get Energy Smart” 

Program, also known as the K12 Curriculum Program.  For this early feedback report, we 

interviewed ten participating teachers, the program manager, and the program implementation 

manager from Scholastic.   

 

According to the program information:   

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

Since the Ohio K12 program started in March of 2009, Duke Energy has had approximately 

1,200 participants that were able to receive EE Kits with 2,400 CFLs.  In addition, another 794 

CFLs were distributed. 

 

Summary of Findings and Recommendations 
An overview of the key findings and recommendations identified through this evaluation is 

presented below. 

“The “Get Energy Smart” program goal is to educate children and their families 
about wise energy usage in their homes and personal choices they can make to 
save money, protect the environment and address climate change.  The curriculum 
was designed to allow teachers to incorporate the materials into their existing 
math/science instructional schedules with supplemental activities on the Web.   
 
The lessons are short, but relevant, and create opportunities for interactive, hands-
on learning. Students and families can perform an on-line energy audit of their own 
homes, which creates an energy report for each participating family. After students 
perform the audit, they receive a free energy efficiency starter kit containing 
information and the following items:  
  

 Earth Massage Showerhead, 1.5 GPM 
 Kitchen Aerator with Swivel & Flip Valve, 1.5 GPM 
 Water Flow Meter Bag 
 Hot Water Temperature Gauge Card 
 13 watt CFL (60 watt equivalent) Energy Star Approved 
 20 watt CFL (75 watt equivalent) Energy Star Approved 
 Bathroom Faucet Aerator, 1.0 GPM Needle Spray 
 Combination Pack of Switch / Outlet Gasket Insulators (12 per pack) 
 Energy Efficient Limelight Style Night Light 
 Duke Energy Labeled DOE Energy Savers Booklet 
 Small Roll of Teflon Tape 
 Duke Energy Supplied Product Info / Instruction Sheet 
 Duke Energy Supplied CFL Magnet 
 Duke Energy Supplied Kit Label 
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Evaluation Contractor’s Recommendations for Duke Energy to Consider 

The following program recommendations are provided by TMW, the evaluation contactor.  The 

recommendations are provided to allow Duke Energy to review them with the program manager 

and the lead administrator so that each recommendation can be accepted, rejected or modified 

according to the best judgment of the program design professionals. 

 

1. Duke Energy should restructure the program so that the delivery of the energy saving 

actions information collected from students and parents is the one of the criteria for 

receipt of program incentives.  Duke should establish a minimum survey return rate for 

identifying behaviors and actions taken, and set incentives so that the higher the survey 

return rate achieved from the program administrator and the school, the larger the 

incentive received.  Duke should also consider an incentive structure based on the level 

of energy actions taken and reported in the collected surveys.  Duke should identify a set 

of behavior change and actions taken metrics and use these metrics as one of the key 

criteria for assessing the performance of the program and the delivery of that program by 

the program administrator. Consider adding a stronger focus in school/teacher 

presentations and discussions that focuses on the need for high survey response rates. 

 

2. While some students attend a school located within Duke Energy’s territory, yet live in a 

home outside of that territory, the savings from that student’s home should be counted as 

a Duke Energy program accomplishment.  TecMarket Works recommends that savings 

from the program be tracked as a function of school location and participant’s actions 

rather than the address of the participating student’s home. This is consistent with current 

practice.  This recommendation is provided to encourage the continuation of this 

approach rather than developing a program accounting system that allocates savings to 

utilities based on the address of the parent.  A conversion to a participant address-based 

energy savings tracking system would increase costs without substantially improving the 

reliability of the savings estimates. Consider modifying the program screening efforts to 

allow all students in a participating class to receive the program kits, regardless of the 

location of their home. Work with the Commission to allow savings from schools 

operating in multiple utility territories to be credited to the sponsoring utility so that 

territorial issues do not impact program energy credits. 

 

3. Examine if inexpensive mass media efforts such as public service announcements, 

interest stories in local newspapers, and topic specific public interest discussion 

programming can be employed to increase program knowledge, public acceptance, 

market pull, and help create a pre-existing receptive atmosphere from administrators, 

teachers and the communities that can increase enrollment efficiency.  

 

4. Schedule the program’s field efforts to be carefully integrated into the individual school’s 

pre-established curriculum and teacher workload so that the efforts are not placed in 

competition for teacher’s time at key bottlenecks and can be more efficiently integrated 

into the curriculum.  

 

5. Assess if the energy saving actions induced by the program are impacted by the 

flexibility of the school’s curriculum to see if the program is more cost effective when 
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integrated into schools that have a more flexible curriculum. Then target or prioritize 

targeting and field efforts to achieve the highest level of energy actions taken while 

maintaining support and teacher/administrator/student learning and satisfaction.   

 

6. Work more directly with the teachers, through the school administrators, to coordinate 

the program’s field efforts, stress the program’s primary objectives, clarify the efforts and 

information needed to document and count the savings, achieve teacher support, and 

arrange for follow-up information gathering for evaluation needs. 

 

7. If not already accomplished, assess the relationship between students, teachers and 

parents to identify the grade levels at which the program-provided energy technologies 

are installed and used, the recommended behavior changes are taken and the system-level 

carbon reductions are achieved and focus the program’s efforts on these grades.     

 

8. Increase the attention given to helping teachers understand that the goal of the program, 

and the primary criteria on which program decisions are based, that is achieved 

installations of the program-provided technologies, the adoption of program-

recommended behavior changes, and the level of achieved carbon emission reductions, 

rather than a more general goal of educating children.  Education is not the primary goal 

of the program, but the vehicle by which the program’s objectives are reached.  

 

9. Consider requiring a presentation by the program administrator attended by at least 70% 

or 80% of the participating teachers (or some other level) as a condition of program 

participation.  If well-executed this presentation can help convey the program’s 

importance and goals to the teachers, obtain added support, increase teacher satisfaction, 

increase the percentage of surveys received and provide a vehicle for teachers to 

exchange ideas and discuss possible/successful educational approach scenarios with other 

teachers and the program administrator.  

 

10. Duke should drop the requirement for the parents of students to provide a part of their 

social security number (last four digits) on the participant survey.  Requiring parents to 

report the last four digits of their social security number is viewed as an identity-theft 

security risk to some of the parents, thereby reducing the ability of the program to 

document results. Removing this requirement will increase survey response and improve 

the ability of the program to document program impacts.  

 

11. A number of comments received from the teachers focused on the need to reexamine the 

program materials and potentially have them redesigned. This process evaluation 

excluded the assessment of the program materials to determine their appropriateness for 

each of the targeted grade levels.  Duke should consider having a skilled grade-level-

specific materials design expert examine the program materials to make sure that they are 

structured to match the ability of the teachers to present them effectively for each of the 

targeted grades and for the children within those grades. The assessment should focus on 

delivering educational content in a way that leads to increased actions (behaviors and 

measure installs) and the associated energy savings. 
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Teacher-Provided Recommendations for Duke Energy To Consider 

In addition to the recommendations provided by the evaluation contactor, several teachers 

provided recommendations that can be considered by the program design professionals.  

TecMarket Works presents these recommendations from the interviewed teachers, but does not 

elevate these recommendations to be included with the recommendations from the evaluation 

contactor. The evaluation contractor recommendations are those that TecMarket Works suggest 

be implemented into the program (above).  The teacher recommendations are provided without 

judgment as to their appropriateness for the K12 program.  These including the following: 

 

12. Arrange to have the timing of the program’s field efforts to not coincide with the annual 

Ohio Achievement tests, as this was a challenge for some of the 4
th

 grade teachers by 

making it difficult for them to fit the Get Energy Smart curriculum into their lesson plans. 

 

13. Increase the level of direct communication between teachers, school administrators, the 

program administrator and Duke Energy in order to increase program support and teacher 

participation. 

 

14. Consider adding a work booklet to the course materials for students to take home that 

would add focus to the energy saving behaviors that need to be implemented.  This can 

also focus on kit measure use and emphasize the benefits to the family, the utility and the 

world. 

 

15. Consider adding an online content component for students to access at home that would 

focus on increasing key behaviors and measure installations. 

 

16. Consider developing a simple game for the students to play with their family that would 

reinforce the behaviors needed and encourage the installation of measures. 

 

17. Include a magnet in the package that can be used to send a use or behavior message. “It 

never hurts to have a magnet in there.” 

 

18. Schedule a parents’ night at the school for a Duke Energy presentation so that the parents 

and the school can work as a team with the program. 

 

19. Include a component in which the students write a report of the use of the kit items and 

have the program incent the report to make it attractive to students and teachers. 

 

20. Arrange to have the energy kits distributed earlier, more closely to the Christmas break to 

compensate for the need to focus on the Ohio Achievement tests in the spring. 

21. Increase the level of educational and results-related program promotions (flyers, 

brochures, school examples, etc.) provided to the teachers and school administrators in 

time to be effectively used. 

 

22. Have the program administrator and Duke Energy host a workshop for teachers on the 

program early in the contact phase. Include presentations hosted by Duke Energy. 
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23. Redesign the materials and activities to make them more teaching-friendly and student 

friendly by using larger size print and including more pictures. 

 

24. Update the program materials to today’s standards by adding a multi-media element such 

as a DVD video or online activity. 

 

25. Develop and incorporate a day-to-day educational/activities planner to stretch the impact 

of the activities out over several days. 

 

26. Add an incentive for teachers to make the effort worthwhile to the teachers who are 

responsible for success “because teachers like incentives, too”; the incentive can be cash 

for the class, class activities, or credits for class supplies or other incentives valued by 

teachers. 

 

27. Redesign the web site to make it more user-friendly for students and teachers so that it 

can be integrated into the teaching environment. 

 

28. Add a booklet to the course materials for students to take home to work with that would 

add focus to the behaviors that need to be implemented.  This can also focus on measure 

use and emphasize the benefits to the family, the utility and the world. 

 

29. Develop a song that students can sing in the class or at home that sends a behavior and 

use message. “My students respond well to little songs and ditties. We made our own 

little songs about how to save energy.” 

 

30. The materials need to be designed specifically for the children who are to be exposed to 

them. “The lines of type in some of the materials were too small. I had to re-type the 

sheets and split up the questions 1-4 on the front and 5-8 on the back” so that the children 

could better comprehend them. 

 

31. Make the materials more attractive by using pictures and figures; “Clip art (with Mrs. 

Frizzle, etc.) is important” for this grade level. 

 

32. Better incorporate the Magic School Bus into the curriculum and the focus of the 

program so that the message is clear and integrated; “I put the Magic School Bus together 

and there didn’t seem to be a connection…having a book or story written specifically for 

it would be helpful.” 

 

33. Need to more effectively structure the program’s focus and materials so that it integrates 

smoothly with the school curriculum that we must follow; “It has to go with the 

curriculum. I don’t have time for experiments. Maybe have lessons that are coordinated 

with and support the state standards.” 

 

34. Develop a rainy day program video to use as a supplemental program tool; “A 20-minute 

assembly, or even a video sent out to the schools; we have plenty of rainy and snowy 

days.” 
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Teacher Comments 

The teachers also provided additional comments on the program and its operations.  These 

comments are summarized below. 

 

 “The materials were very eye-catching and got my interest right away.” 

 “The program materials were all put together and ready to go.” 

 “The lesson plan was just about right for our class.” 

 “We found we could tie the lessons in with several other subjects. We used math to 

calculate energy savings over a period of time and also talked about energy’s relationship 

to natural resources in science class.” 

 “The packet of supplies was great. Children love being able to touch and hold things.” 

 “The Magic School Bus holds a high level of interest for children.” 

 “One of my favorite parts was passing the program materials out to the kids and seeing 

their faces light up. It was a really good thing for me to see.” 
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Introduction 

This report presents the findings for the evaluation of the Get Energy Smart Program.  The Get 

Energy Smart Program provides energy efficiency informational and educational support and 

resources to 3rd and 4th grade teachers for them to incorporate into their lesson plans.  The goal 

of the program is to use students as an information route to achieve cost effective savings in the 

homes of the children using the support and assistance of the parents. 

 

The evaluation was comprised of interviews with 10 out of the 58 teachers that participated in 

the program last semester (spring 2009).  The objective of the interviews was to determine 

program satisfaction, and to gather feedback on the curriculum and any suggested changes or 

improvements.   

 

 
Methodology 
This study consisted of reviews of program materials to understand the focus and scope of the 

program, process evaluation interviews with Duke Energy program managers, Scholastic 

program administrators and schoolteachers implementing the program.  The interviews focused 

on methods of operation and implementation, experiences and perspective associated with 

program design, approaches and results, and levels of satisfaction with the program’s materials, 

communications, and delivery components.  The interviews with the teachers also assessed 

process issues including the ease of signing up for the program, the quality and completeness of 

the curriculum, the value of the energy recommendations provided and other subjects.  The 

purpose of these examinations and interviews is to provide Duke Energy with an early feedback 

report assessing the program’s operations early enough to be used to guide program design 

efforts for the second phase of the program’s multi-state rollout.  
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Evaluation Findings 

Program Design and Operations 

Overall we have found this program to be very well designed, operated and managed.  The Duke 

Program Manager is well informed and has an expert level of knowledge about the program and 

its operational environment.  The Duke Program Manager is focused on the program and remains 

active in her search for ways to improve the program.  Likewise, we found the Scholastic 

program manager to be well informed and have an expert level of knowledge about the program 

and its day-to-day activities.  The design and operations of the program is impressive and reflects 

a level of dedication by both Duke Energy and Scholastic. 

 

The interviewees were able to address all of the evaluation topics explored during the interviews, 

indicating not only an expert level of knowledge about their program, but demonstrating a 

history of focusing on the program, the operation of the program, and a high level of individual 

understanding of the objectives of the program.  There is a concerted effort on the part of both of 

these key individuals to make this program a showcase for these types of programs.  

 

The responsibility for overall program design and operation, as well as the overall responsibility 

for implementation, rests with the Duke Program Evaluation Manager.  The Duke Manager is 

also responsible for program performance, tracking and reporting performance progress to the 

Duke Energy senior portfolio managers, contracting and contract management, and for the 

overall success of the program.  The Duke Manager in conjunction with other Duke managers is 

also responsible for strategic program planning and integrating the program into the Duke energy 

efficiency program portfolio. The responsibility for the in-field day-to-day operations of the 

program rests with the Scholastic Program Manager.  Scholastic is responsible for the successful 

implementation of the program and the acquisition of net cost effective energy savings obtained 

via the delivery of program services into the targeted schools and classrooms.  The detailed 

implementation efforts at the school level rests with the Scholastic Program Manager who is 

supported by Scholastic’s field management staff who, together with the Program Manager, 

works with the school administrators and teachers to implement the program.  The development 

and delivery of educational materials and in-class approaches to achieve the energy saving 

objective is the responsibility of the Scholastic team.  The responsibility for educational training, 

and therefore the acquisition of energy savings, ultimately rests in the relationship skills, 

teaching skills, management skills of the teachers who must bring the program to the key 

participants, who are the parents of the students that must make sure the actions that save energy 

are taken. The Duke Program Managers also support key field efforts via personal appearances 

during key presentations and discussions with Scholastic staff, school administrators and 

teachers. The larger school districts and schools that have an assigned Duke Energy Business 

Relations Manager will support the program’s efforts to engage school administrators and senior 

management personal within the school system to help obtain and build support and 

participation.  School districts and schools without an assigned Business Relations Manager will 

be approached by the Scholastic Manager and in several cases by the Duke Program Manager to 

gain participation and support.   

 

This is an effective structure with responsibility for performance embedded in positions that can 

effectively implement the program in a way that the program’s objectives can be accomplished. 
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TecMarket Works provides no recommendations for changes to this overall structure and 

approach.  It is a well designed and effective integrated operational and management approach. 

 

With the move toward programs that are viewed as generation assets the K-12 program has gone 

through some refinements in presentation and focus.  According to the program manager, the 

program has been recreated to be more focused on delivering a curriculum that meets the 

educational objectives of the teachers and school administrators, but also meets the energy action 

objectives on which the program is now based.  According to the interviews with both the Duke 

Energy and Scholastic managers, they have trimmed some of the “bells and whistles” that were 

more general education and activity-focused and realigned the curriculum to focus more on the 

things that can lead to energy savings.  According to the interviewees, this has led to a win-win 

situation in that the education is still provided, but that real savings are coming from that 

education. TecMarket Works did not conduct an assessment of these approaches as part of this 

early feedback evaluation.  As a result, we are unable to confirm that the new curriculum focuses 

on teaching those things that lead to household energy savings; however, a review of teacher 

comments presented later in this report suggests the teachers were very satisfied with the 

education materials provided and their ability to use them effectively.  While there are several 

suggestions from teachers calling for change, these changes are more presentation, operational 

and coordination changes rather than subject matter changes. However, the focus of the teachers 

is not on achieving savings, but in providing an energy education.  Likewise, the focus of the 

Scholastic program objectives is also on the educational aspects of the program rather than on 

the energy savings requirements.  As a result, TecMarket Works is unable to provide an 

assessment determining if the program’s materials and approaches are now more focused on 

energy savings and what students and parents can do in their homes.  TMW does agree with the 

Duke Energy Program Manager that the program is in competition with a required curriculum 

and that the Duke message is not required.  As a result, this program must prepare its materials 

and messages to satisfy the school administrators and the teachers who are responsible to an 

approved curriculum.  As noted by the program manager, “we are up against mandated 

curriculums that are required, we are not required, so we are operating in competition with what 

is required.” This statement accurately captures Duke’s position within the educational field.  

Duke Energy must provide a program that causes actions to be taken, yet it must do that within 

an administrative environment that is focused on a broader energy education.  If the program 

moves too far toward teaching only household energy savings actions, it will erode the support of 

the educational community.  If the program moves toward a broader energy education, it will 

erode the net savings that can be achieved.  The program design function must operate in this 

dual-purpose framework and balance the program’s needs with the needs of the educational 

community and the state educational curriculum.  The Duke Program Manager is keenly aware 

of this balancing act and the need to be successful within this dual-purpose framework.   

 

Interviews with the Scholastic Program Manager indicate that they are very familiar with the 

state standards for curriculums and curriculum development and have developed the program 

materials to integrate into the state’s educational curriculum. However, information from the 

teachers suggest that schools that have stricter curriculum requirements that tend to not permit 

deviation from the approved curriculum, or teachers with less flexibility on what they teach and 

how they teach report less success in integrating the program materials into their lesson plans.  
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Teachers with more flexibility in their lesson plans report more successful integration of the 

programs materials (see teacher survey results section of this report).  

 

Ultimately, the success of this program rests on the ability of the Scholastic team, working with 

Duke Energy, to have teachers engaged with their students in a way that convinces parents to 

work with their children to implement energy saving actions in their homes.  From this 

perspective, the program is not an educational program for children, but is a parent motivation 

program.  The success of the program depends not on the educational ability of teachers to 

convey energy concepts and control actions to students, but on the ability to move the student-

parents combination to action by motivating those students to act as the communications conduit 

to parents.  The role of the energy education is essentially the approach for implementing a call-

to-action to both the students and their parents while meeting the general energy education needs 

of the schools and teachers.   This message needs to be conveyed to the Scholastic team and to 

the school administrators and teachers.  While the message is there to a limited degree, it does 

not seem to be clearly articulated to the extent that this condition drives key program interaction 

and operational systems.  At this time, educating students about energy concepts in general 

appears to be the single most important objective of the program beyond the Duke Energy 

offices.   

Need for Communication of Program Objectives 

The program has a number of objectives.  These objectives reflect the overall mission of the 

energy efficiency portfolio as well as the educational efforts designed to achieve the measure 

installations, behavior changes and carbon reduction objectives.  According to the Duke Program 

Manager, the program’s objectives include: 

 

1. Acquiring $4 million in earnings before taxes (EBT) via a cost recovery mechanism 

under which recovery is based on documented energy savings.  

2. Delivering net energy savings via an educational program / approach via young children. 

3. Acquiring non-energy benefits in the form of carbon reductions and avoided plant 

construction. 

4. Acquire a positive impact on customer satisfaction rates within Dukes markets. 

5. Influence and modify customer energy management behavior to be more energy efficient. 

 

These objectives appear to be well-grounded within the regulatory objectives associated with 

Duke Energy’s energy efficiency program portfolio.  These objectives are to acquire cost 

effective energy resources for Duke Energy’s service territory.  According to the Program 

Manager, these are the right objectives because they merge the energy acquisition framework 

with the educational framework for acquiring the energy objectives.   TecMarket Works agrees 

with this assessment.  We recommend no changes to these program objectives. 

 

However, we found a significant disconnect between the Duke Program Manager’s program 

objectives and the objectives of the Scholastic Program Manager.  Essentially the two managers 

are focused on different key objectives for the same program.   According to Scholastic, the 

primary objectives of the program are: 
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1. To educate consumers about energy efficiency via a “children-as-ambassadors-to-the-

family” approach. 

2. Meeting program reporting criteria at a state level. 

3. Achieve lifeline / lifestyle behaviors that save energy. 

 

The Scholastic Program Manager had not heard that there was a power supply objective for the 

program and was unfamiliar with the EBT concept for specific levels of energy efficiency 

obtained through the program.  The Program Manager has also not heard that there is a measure 

installation objective needed to acquire the energy savings.  For the Scholastic part of the 

contracted service, the objectives appear to be more education-focused, reporting-focused, and 

lastly, behavior change-focused without a specific quantifiable or documented energy or 

installation-related objective. 

 

This difference is not new to these types of programs and is often present in educational 

programs that find themselves operating within two different corporate missions associated with 

the organizations for which they are employed.  Essentially, Duke Energy is a regulated utility 

that is responsible for cost effectively saving energy within a regulated structure defining cost 

effectiveness.  As a result, Duke Energy is focused on the documented net energy saving 

objectives for the energy efficiency portfolio within which this program must operate.  Within 

the regulatory paradigm the key metric is cost effective energy savings achieved via installed 

technologies or implemented behavior changes.  This means that the program must provide, as 

its primary deliverable, actions that cause energy savings that are less expensive than what it 

costs to provide that energy via conventional means.  That is, it is an alternative energy supply 

program that must operate with the cost caps associated with conventional supplies.  Within this 

structure, all other objectives are secondary to this primary objective.  Duke Energy’s program 

objectives are consistent with this paradigm.  This is also the focus of the Duke Program 

Manager and the reason for offering this program within the Duke portfolio.  The Scholastic 

Program Manager operates from a different framework and is focused on the educational impacts 

of the program and the ability to integrate the program into established curriculums.  As a result, 

the Scholastic Program Manager’s primary objective is to educate participating children, and 

have that education carried to the parents via an ambassador approach.  In this paradigm, the 

focus is on education transfer. 

 

These paradigms are somewhat in conflict because in the eyes of the Scholastic Program 

Manager, educational transfer is the primary end objective of the program, diluting the focus 

from the primary regulatory objective of the program.  This disjoint has led to a program that is 

not tailored to the need to obtain energy impact behavior change information from the 

participating students or their parents, preventing Duke from accurately monitoring program 

progress or effectiveness. The program is essentially structured to be an educational program that 

has the potential to produce savings, but documenting that potential or setting management, 

progress or financial benchmarks necessary to track savings are not placed at a level of 

importance necessary for an energy saving program.  Within a regulatory environment, utility 

energy efficiency portfolio structures that focus resources on efforts that provide least-cost, cost 

effective energy supplies equitably across multiple market sectors, all programs should be 

established in a way that allows Duke to maintain an accurate understanding of the program’s 

energy impacts.  As a result, this program’s operational environment and supportive tracking 
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mechanisms needs to be adjusted so that the focus of the program, particularly in the eyes of the 

people responsible for delivering on those objectives, is on obtaining installed actions and 

achieved behavior changes providing cost effective energy resources via an educational 

framework.  At the same time the program should maintain an educational focus associated with 

meeting the educational objectives of the program administrators who approve the program, the 

teachers responsible for supporting and fielding the program, and the student’s need for a high 

quality energy education.   

 

We do not suggest that this is an easy objective.  TecMarket Works understands that the more the 

program pushes the educational community toward obtaining installed actions or behavior 

changes, potentially the less support the program will enjoy from that community.  The program 

must, after all, work within an educational community in which education is the primary 

objective.  We do not suggest that the educational community will implement the program so 

that Duke Energy can accomplish its regulatory-focused EBT objectives.  Such a concept would 

not be received well within the educational community.  Nor do we suggest that the educational 

community will agree to produce specific levels of energy savings within the homes of their 

students. However, we do recommend that the program implementers understand that the 

program inclusion within the Duke Energy portfolio is dependent on acquiring net cost effective 

energy savings when compared to the program’s cost. While educating children about energy in 

general and specify about how to become more energy efficient is an admirable objective, and is 

one supported by Duke Energy and the educational community, this objective falls short of being 

the program’s primary objective.  Thus there is a need to have not only Duke Energy focus on 

the primary program objective, but also have the program contractor also focus on that objective 

and established program designs and operational practices that place this objective as the primary 

objective, and incorporate program progress and monitoring systems that are both reliable and 

allow both Scholastic and Duke Energy to monitor monthly or quarterly progress toward that 

objective.   

  

The program is not far from this objective now, and requires only a few modifications to move 

the installation and behavior change objective up to be the primary objective.  However, we are 

not suggesting that this program adjustment is an easy one, or that it has yet to be explored by the 

Duke Program Manager.  The Duke Program Manager is already keenly aware of the need for 

the program to be cost effective and provide new net energy resources within the Duke portfolio.  

However, interviews with the Scholastic Program Manager suggested a struggle with this 

objective and a need to compromise with schools and teachers so that the program has the 

appearance of supporting the educational objective more than the installation and behavior 

change objective.  This is understandable in view of the different organization objectives 

between Duke Energy, Scholastic and the school districts targeted by the program. 

 

However, in examining the program’s operations, TecMarket Works found the single most 

important effort associated with the program’s ability to track and document actions taken (the 

survey of actions taken by students and parents) and achieved savings to be one of the least 

important efforts for the schools and the teachers responsible for obtaining that information and 

delivering it to Duke Energy.  As a result, Duke should restructure the program so that the 

delivery of the energy action information collected from students and parents is one of the key 

operational performance criteria on which receipt of the payments to the program administer is 
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based and is one of the key criteria on which incentives to schools and teachers is structured.  

This can be established as an operational reward for meeting the threshold rather than a penalty 

for non-performance.  Duke should establish a minimum survey return rate for identifying 

behaviors and actions taken, and then set incentives to reward high-performance so that the 

higher the survey return rate achieved, the larger the program payments and incentive received.  

TecMarket Works suggests that the survey return goal be set at 80% of households to receive full 

incentive, with a 50 percent return rate for receipt of a survey return incentive. 

 

These incentives should also be calibrated so that the program is cost effective, with higher 

payments conditional on energy implementation actions taken by impacted customers.  Duke 

Energy should identify a set of survey response and behavior change and actions taken metrics 

and use these metrics as one of the key criteria for assessing the performance of the program and 

the delivery of that program by the program administrator. The success of the program rests on 

net energy savings acquired.  The actions that are needed to deliver on this objective should be 

the key monthly or quarterly performance success indicator for both Duke Energy and 

Scholastic. 

Successful Program Roll Out  

From the program information reviewed by TecMarket Works, the interviews with the Duke 

Energy and Scholastic Managers, as well as the surveys with participating teachers, the program 

is being effectively organized, fielded and operated, and is well received by the schools and 

teachers. There appears to be a well-structured operational approach that has successfully rolled 

out the Ohio program in March of this year, and a program service delivery that has already 

begun to acquire energy savings.  This is a significant accomplishment and reflects well on Duke 

Energy, Scholastic, and the ability of the service providers to design and launch services within 

an environment from which change in structured curriculums typically take substantial amounts 

of time to acquire. The elementary school educational system is one that is guided by 

standardized curriculums developed, reviewed and modified over the course of several years.  

Designing, embedding, and delivering services successfully within this environment in such a 

short period of time reflects well on all parties involved.  The surveys with the teachers indicates 

that the program’s materials were designed in a way that they could be integrated into the 

curriculum and into the teacher’s individual approaches within their ability to tailor that 

approach. While several teachers noted that they would like to see changes in the materials and 

in the interactive approach (see teacher and TecMarket Works recommendations in this report) 

the program’s materials and approach was successfully implemented.  The focus of 

management’s efforts can now turn to fine-tuning the program’s operations, improving the 

interaction with teachers and schools, adjusting program materials to focus more on program 

objectives, developing end-result incentives and compensation structures and developing a 

progress tracking system that focuses on key metrics.  

Targeting and Enrollment of Schools and School Districts 

The program targets all schools within Duke’s territory.  The two targeting criteria are: 

 

1. Location of the school(s) within Duke’s Energy’s service territory. 

2. The school(s) has to have an account with Duke Energy. 
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However, Duke Energy and Scholastic have structured the outreach and enrollment efforts more 

strategically than these two criteria suggest.  Early in the program development process, the 

schools and schools systems operating in Duke Energy’s territory were prioritized, placing the 

largest districts and schools at the top of the list.  The outreach and enrollment efforts then 

focused on the largest schools, many of which were large enough that they had assigned 

Business Relationship Managers.  These Business Relationship Managers were effectively used 

to help gain access to school administrators who must approve of the program’s integration 

within the grade-level curriculum associated with each school.  As contact was established with 

the larger schools, successful enrollments began to be captured.  The program then moves down 

the priority list, taking into account location and effective time-use considerations, and begins 

working to contact the rest of the schools.  This allowed Scholastic and the Duke team to contact 

schools first targeting the size of the school but not bypassing smaller schools that were easily 

reached within this targeting approach.  This is a good strategy and this process is continuing.  

 

In addition to these efforts, Scholastic provides direct mail pieces to the teachers within the 

district presenting the program and the program materials.  TecMarket Works does not 

recommend mass marketing approaches aimed at convincing schools to come to the program for 

voluntary enrollment.  However, the use of limited mass marketing might be effective at making 

parents, teachers and school administrators aware of the program and to help establish a market 

pull component in addition to the current market push initiates currently used.  Mass marketing is 

expensive; however, radio and TV stations have a public service obligation that makes it possible 

for short spots to be developed inexpensively.  Radio and TV stations also air public interest 

stories and conversations when they think there is some level of interest for that information.  In 

addition, newspapers, especially local newspapers, often desire local stories to add to their 

papers. With the keen public interest on climate change and carbon reduction, and public interest 

in controlling utility costs and plant construction, it may be possible to inexpensively provide a 

coordinated set of mass market efforts that can be used as market pull strategies that work in 

conjunction with the program’s direct personal contact with the schools and targeted follow-up 

communications and relying only on the teachers to reach the students and their parents.   

 

Under a well-structured program design that is supported by the schools and teachers, the 

students themselves can be effective at reaching their parents to inform them about the program. 

The use of mass media, to the extent possible within program resources, can amplify the student-

parent efforts and act as market pull initiatives to pre-dispose school administrators and teachers 

to the program prior to program contact.   The program must be effective at reaching parents and 

gaining their support and participation for the program to be cost effective from an energy 

savings perspective.  However, the design of the program must engage the child-parent 

relationship in a way that makes energy efficiency communications and behavior change 

possible.  The examination of the program materials and communication strategies and systems 

is beyond the scope of this evaluation.  However, TecMarket Works encourages Duke Energy 

and Scholastic to make sure that the communications systems between the teacher, the student 

and the parent are expertly incorporated into the materials, presentations and operations of the 

program.  The program’s strategy to reach 70,000 households via the teacher-student-parent 

relationship is aggressive.  However, according to the Duke Program Manager, this objective is 

based on the need for a specific level of energy savings needed to support the program’s costs.  

TecMarket Works makes no specific recommendations for these teacher-student-parent 
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communication strategies at this time.  However, TecMarket Works finds that the targeting 

approach used to prioritize and contact schools and school districts to be an effective approach.  

TecMarket Works provides no recommendations for changes to this approach.  Further, 

TecMarket Works agrees with the expressed opinion of the Duke Program Manager that the 

ability of the program to rapidly and effectively reach key school and school system decision 

makers and gain their support is critical to the success of the program.  The targeting approach 

used by Duke Energy and Scholastic is structured to maximize that contact.   

 

Duke Energy has set a goal of gaining program participation from at least 50 percent of the 

schools in their service territory within the programs initial offerings.  In view of the need to 

independently and sequentially convince each district and school to participate, and incorporate 

the program’s messages within the teaching schedule, this is an aggressive goal.  The evaluation 

did not include assessing the pace of the enrollment process or the number of homes included in 

current efforts or homes capable of moving through the participation pipeline during the initial 

offering.  However, Duke Energy is monitoring progress toward this objective.  

Defining and Tracking Success  

As noted earlier in this report, the program’s goal is to gain participation from 50 percent of the 

schools, reaching 70,000 homes during the initial offering.  Also, as noted earlier, there is a lack 

of an approach for tracking actions taken or behaviors modified as a result of the program.  

These are the most important outcomes of the program that lead to energy savings, but these 

issues are covered in other sections of this report and do not need to be repeated here.  However, 

TecMarket Works suggests that the most important indicator of success must not be the percent 

of schools reached or the number of households represented, but the amount of energy projected 

to be saved as a result of the actions and behavior caused by the program.  TecMarket Works 

recommends establishing a per student energy savings objective based on the anticipated actions 

taken and behaviors influenced by the program, and set monthly or quarterly ex post energy 

saving objectives and plot program performance against those objectives.  The primary method 

of tracking progress can be the surveys of actions taken provided by the students and parents.  

These data can be entered into a progress-tracking database so that ongoing energy impact 

performance can be monitored.   

 

In tracking progress, it is not necessary to adjust saving projections based on the address of the 

impacted household.  While some student’s homes may not have a Duke Energy Account and 

attend a school that does, the savings from these homes should not be subtracted from the 

projected savings achieved by the Duke program.  In the opinion of TecMarket Works, these 

savings should be fully credited to the Duke Energy Program.   The reasons for this 

recommendation is that as the state moves toward a more comprehensive energy efficiency 

framework, covering all parts of the state, the spillover savings that are observed in a Non-Duke 

Energy territory home will be offset by savings caused by other programmatic efforts outside of 

Duke Energy’s territory that do spillover into Duke’s territory.  The net difference as a result of 

these adjustments will be minimal, yet the efforts needed to track each student’s address to adjust 

savings based on the position of that address within Duke’s territory will increase both program 

costs and evaluation costs with little net savings impacts to justify these expenses.  TecMarket 

Works recommends that savings from the program be tracked as a function of participant’s 

actions rather than the address of the participating student’s home. 
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Teacher Training Support 

The program has developed a multi-step teacher-training program to help assure that the program 

materials are well understood and that the program is effectively presented.  This training 

approach includes: 

 

1. Presentations and discussions by Scholastic personnel, a training kit sent to each teacher 

with training materials and presentation information, coupled with a website that presents 

the program and describes what it does and how it works. 

2. A teacher workshop that goes over and discusses all materials and approaches. 

3. In-school presentations during which live demonstrations of the materials are presented 

and discussed. 

4. Program customer service support line that teachers can call to obtain added support and 

information for specific issues. 

 

In addition to these training services, the Scholastic team maintains e-message boards and e-mail 

support to the teachers and attends many of the teachers meetings and school meetings in which 

the programs is discussed.  Scholastic also makes their four program coordinators available to 

the teachers and the schools to address any issues or questions that arise across the 

implementation process. These coordinators report their actions and contacts to the Scholastic 

Program Manager each week.  

 

From the perspective of the Duke Energy and Scholastic program managers, these tools work 

well and meet the majority of training needs.  Scholastic is responsible for the development of 

the training and training materials and coordinates with the Duke call center to help Duke train 

the call center staff so that they can address issues that are bought to the call center.  If the call 

center cannot address an issue, they refer the caller to the program manager for assistance. This 

training seems to function well with teachers reporting that they appreciate the training and 

assistance provided.   

Monthly Budgeting and Reporting Requirements 

One of the programmatic conditions identified during the process evaluation was the number of 

budgets under which the program operates.  According to the results of the management 

interviews, the program is operating under multiple sets of operational and reporting budgets that 

must be tracked and updated each month.  It appears that the program operates under 10 different 

budgets across the Duke territories.  Questions to the Scholastic Program Manager confirmed 

that they have two budgets per year for each state, totaling 10 operational budgets that must be 

tracked and updated each month.  TecMarket Works inquired into the amount of management 

time that was spent tracking the 10 different budgets each month.  The manager was not sure of 

the total amount of time spent tracking the 10 budgets, but did indicate that a significant amount 

of program resources are spent tracking the 10 monthly budgets and reporting line item 

expenditures and changes to those budgets.  TecMarket Works did not examine these budgets or 

assess the need for the maintenance of 10 different budgets each month and is not in a position to 

determine the need for or adequacy of these processes within an early feedback process 

evaluation.  However, TecMarket Works recommends that Duke Energy review their budgeting, 

budget tracking, and reporting requirements to see if the process can be streamlined without 

impacting management monitoring, cost control, or oversight responsibilities.  The regulatory 
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process often requires a state-specific, program-specific monthly accounting and reporting effort, 

and utility companies have an obligation to provide adequate oversight for their programs.  

These conditions set the requirements for monthly expenditure tracking and progress reporting.  

However, we agree that the process needs to be as streamlined as much as possible while 

meeting the regulatory and management requirements of energy efficiency programs.  
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Results from the Interviews with the Teachers  

The Interviewed Teachers 

Ten grade school teachers were interviewed about their experience with and use of the Get 

Energy Smart program. Six of the teachers identified themselves as science teachers, and all ten 

teach elementary school children in grades 1-5 and utilized the Get Energy Smart curriculum. 

Program Objectives 

All ten teachers surveyed agreed with and supported the program’s objectives. However, none of 

the teachers interviewed were presented with the program objective of cost-effective energy 

savings; or if they were, they did not fully understand these objectives well.  Every teacher 

surveyed identified the objectives of the program as teaching children to conserve energy and 

resources, and six of the teachers identified the program’s lessons as going further than the 

student and informing the students’ parents about energy-saving opportunities.  Five of the 

teachers (half) indicated that the objective was to get students and parents to use the energy 

efficiency actions.  This is probably the closest to the actual goal of the program, but still misses 

the primary program goal – cost effective net energy savings.  The objectives of the program and 

the reason the program is funded by Duke Energy is first and foremost to cost effectively reduce 

energy consumption in the homes of the students. This goal is to be reached via the educational 

components of the program.  All interviewed teachers expressed an opinion that the goals of the 

program were educational rather than achieving cost effective energy resources.  It is good that 

the teachers understand the importance of reaching the goals via the educational process, but the 

education is the route by which the program’s goal is to be reached.  The program needs to focus 

on making sure the schoolteachers and administrators understand that the objective is energy 

savings, while the tool to allow this to occur is through the educational process.  The program 

needs to be sensitive to the objectives of the teachers and focus on the education aspects of the 

program and not necessarily the program goal of energy savings.  However, the teacher should 

clearly understand that the success of the program and its continued operations is based not on 

the educational accomplishments of the program, but on the educational processes’ ability to 

produce cost effective savings.  

Program Timing 

Teachers who have a more flexible curriculum and greater autonomy in their classroom found 

the program to be useful within their established curriculum, however, those without a flexible 

curriculum found the Get Energy Smart Program difficult to integrate into the state’s certified 

curriculum. In addition, the timing of the program near the Ohio Achievement tests was a 

challenge for some teachers. 

Definition of Success 

Half (5) of the teachers defined success in the program as having students become aware of 

energy-saving strategies in their home, and four teachers said that having students actually use 

those strategies in real life would define success. One teacher defined success as having the 

families of her class fill out the form and return them to Duke Energy. Nine out of ten teachers 

said they thought the school administration would view success in the same way as they did as 

teachers. One teacher said that the school administration would have a different definition of 

success than the teachers. In that case, the teacher’s definition was based on real world use while 



TecMarket Works Appendices 

November 17, 2011 121 Duke Energy 

the administration’s definition would be based on test results. None of the teachers or 

administrators interviewed identified the production of net cost effective energy savings as a 

program goal.  

Communication Between Teachers and Parents 

Most communication between teachers and parents was achieved through the students. Teachers 

who collected the completed surveys from students reported a high rate of participation from the 

parents in filling out the survey. Three teachers offered an incentive such as candy or gum to 

students to return the completed surveys. One suggestion from a teacher who did not collect 

completed surveys was for Duke to include envelopes or even stamps with the energy survey so 

that the families could easily return them at no cost. 

Communication Between Teachers and School Administration 

Six of the ten teachers reported that they had no or very little interaction with the program’s 

administrator. One teacher received the program materials from the program’s administrative 

manager, and three others attended a presentation at the school provided by the program 

administrator.  Only one teacher that had received the program materials directly from the 

program administrator reported that they had had some level of discussions about the program 

and the program’s goals and procedures with the program administrator.  There is a need to 

increase the level of interaction between the program’s administrator and the teachers 

responsible for program delivery so that the goals of the program can be shared with the teachers 

and to obtain stronger support for those goals.  

Communication Between Teachers and Duke Energy 

Communication between Duke Energy and the teachers was minimal. Three teachers attended 

program presentations at their school in which Duke representatives were in attendance.  

However, none of the others had any contact with Duke Energy staff prior to or during the 

program. All ten of the teachers indicated that the program’s objectives and activities were easily 

understood from the materials provided and no extra training was needed, however, as noted 

earlier, this exchange was not effective at communicating the program’s primary goal to the 

teachers.  Several teachers indicated that more communication from Duke Energy may increase 

teacher participation levels.  However, it is not clear that presentations by Duke staff will have an 

effect on teacher support or participation, or be more effective at causing teachers to better 

understand the program’s goals.  What is clear is that there is a need to better communicate the 

programs goals to the teachers so that the goal may be more effectively focused on by the 

teachers, and this may be effectively accomplished via the program administrator who is most in 

contact with the school administrators and teachers.   

Participation Levels from Teachers 

The interviewed teachers had several suggestions to increase the participation levels. Three 

teachers said that “a box just showed up at my room,” indicating that they were expected to 

assess the package materials, buy into and support the program’s objectives, and effectively 

implement the educational efforts designed to achieve the net energy resource goal.  This is 

probably asking too much from a teacher already pressed by an inflexible curriculum and may be 

too much to ask of teachers in general.  Two of those teachers also noted that they saw several 

unused program boxes at their schools and were unsure of their function or purpose. More direct 
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communication with teachers beforehand from the program administrator or the Duke Energy 

program manager with the school administrators and teachers was the most commonly cited 

suggestion from the interviewed teachers for ideas that would increase participation. The amount 

of time available to the teachers for the program’s educational message was cited three times as 

an impediment to teacher participation.  These teachers reported that they could not fit the 

curriculum into their lesson plans because of the Ohio Achievement tests (for 4
th

 graders) 

competed for the same time block.  Other teachers reported that the program’s curriculum came 

to them too late in the year to be effectively integrated into the class schedule.  Other suggestions 

provided by the teachers included: 

 

 Integrating the program more closely with the state’s educational standards. 

 Arrange to have the energy kits distributed earlier, more closely to the Christmas break to 

compensate for the need to focus on the Ohio Achievement tests in the spring. 

 Increase the level of educational and results-related program promotions (flyers, 

brochures, school examples, etc.) provided to the teachers and school administrators in 

time to be effectively used. 

 Have the program administrator and Duke Energy host a workshop for teachers on the 

program early in the contact phase. Include presentations hosted by Duke Energy. 

 Redesign the materials and activities to make them more teaching-friendly and student 

friendly by using larger size print and including more pictures. 

 Update the program materials to today’s standards by adding a multi-media element such 

as a DVD video or online activity. 

 Develop and incorporate a day-to-day educational/activities planner to stretch the impact 

of the activities out over several days 

 Add an incentive for teachers to make the effort worthwhile to the teachers who are 

responsible for success “because teachers like incentives, too”; the incentive can be cash 

for the class, class activities, or credits for class supplies or other incentives valued by 

teachers 

 Redesign the website to make it more user-friendly for students and teachers. 

Participation from Families 

Teachers were asked about ways to improve energy-saving behaviors in the student’s homes as 

well as increase the installation and use rate of measures in the kits. One teacher noted that 

several of her students’ families were alienated by the program’s operations by being asked to 

include their social security number and Duke customer number on their survey.  According to 

this teacher, this requirement substantially limits the number surveys that can be returned.   

Inclusion of this data on the survey essentially converts the survey from being a program 

feedback tool, to a financial risk and privacy invasion activity for some of the families being 

asked to complete them.   

 

One 5
th

 grade teacher reported that she had students who filled out the survey only to receive a 

letter from the program indicating that they did not qualify for the kit. This was disheartening for 

the both the teacher and the students who were selectively excluded from the program. 

 

Four of the ten teachers surveyed were at schools that had received presentations from the Duke 

Energy representative. All four reported that they were pleased with the added dimension the 
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presentation provided to the program and the enthusiasm it generated for the students. One 

teacher noted that many of her students showed up for an optional day of school solely to see 

presenter Michelle White for a second time. While this indicates a strong demand for the 

presentation, it also suggests that the presentation may not have been scheduled at the best time 

for the students who did not have to attend the optional day. 

 

During the interview, teachers were asked for their ideas that would lead to increased savings 

through higher measure installation levels and increased application of energy efficient 

behaviors. The teachers provided the following suggestions: 

 

 Add a booklet to the course materials for students to take home to work with that would 

add focus to the behaviors that need to be implemented.  This can also focus on measure 

use and emphasize the benefits to the family, the utility and the world. 

 Add an online content component for students to access at home that would focus on 

increasing key behaviors and measure installations. 

 Develop a simple game for the students to play with their family that would reinforce the 

behaviors needed and the installation of measures. 

 Develop a song that students can sing in the class or at home that sends a behavior and 

use message. “My students respond well to little songs and ditties. We made our own 

little songs about how to save energy.” 

 Include a magnet in the package that can be used to send a use or behavior message. “It 

never hurts to have a magnet in there.” 

 Schedule a parents’ night at the school for a Duke Energy presentation so that the parents 

and the school can work as a team with the program. 

 Include a component in which the students write a report of the use of the kit items and 

have the program incent the report to make it attractive to students and teachers. 

What Works Well 

All ten interviewed teachers said that they enjoyed the program and considered it to be 

successful. Teachers were asked what worked well about the program and what attracted them to 

it. The most common response was the inclusion of the CFL and other materials for the students 

to see.  

 

Responses also included: 

 “The program materials were very eye-catching and got my interest right away.” 

 “The programs materials were all put together and ready to go.” 

 “The lesson plan was just about the right length and ability-level for our class.” 

 “We found we could tie the lessons in with several subjects. We used math to calculate 

energy savings over a period of time and also talked about energy’s relationship to 

natural resources in science class.” 

 “The packet of materials was great. Children love being able to touch and hold things.” 

 “The lessons were brought down to the right level for my class, and “The Magic School 

Bus” holds a high level of interest for children.” 

 “One of my favorite parts was passing the program materials out to the kids and seeing 

their faces light up. It was a really good thing for me to see.” 
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Areas for Potential Improvements  

Most responses for improving the program dealt with the design and layout of the activity sheets, 

adding more multimedia, and associating the lessons more directly with “The Magic School 

Bus” and the state standards. Three teachers indicated that adding a video component would be a 

way to improve the curriculum.  

  

Responses included: 

 

 The materials need to be designed specifically for the children who are to be exposed to 

them. “The lines of type in some of the materials are too small.  

 Make the materials more attractive by using pictures and figures 

 Bring out the integration between the Magic School Bus story and the curriculum’s focus 

and the program’s objectives so that they directly support each other.  

 Need to more effectively structure the program’s focus and materials so that it integrates 

smoothly with the school curriculum that we must follow. 

 Develop a 20-minute rainy day program video to use as a supplemental program tool. 
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Appendix H: Boundary File with Schools 
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Appendix I: DSMore Table 
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Executive Summary 

Key Findings and Recommendations 
An overview of the key findings identified through this evaluation is presented in this section. 
 
Significant Impact Evaluation Findings 
Table 1 presents the gross unit kWh and kW savings per ton associated with the Residential 
Smart $aver HVAC program.  These results are obtained based on a model which uses the results 
of the engineering analysis within a statistical billing data analysis (the SAE approach).  
 

Table 1. Energy Savings per Ton Associated with the Residential Smart $aver Program in 
the Carolina System  

Measure 
Asheville Charlotte Greenville 

kWh/ton kW/ton kWh/ton kW/ton kW/ton kW/ton 

AC_seer14 41.5 0.040 48.3 0.068 46.2 0.056 
AC_seer15 53.3 0.024 82.2 0.079 73.6 0.057 
AC_seer16 65.6 0.038 124.8 0.118 105.9 0.071 
AC_seer17 103.2 0.074 173.0 0.141 149.3 0.107 
AC_seer18 111.0 0.102 193.6 0.175 164.9 0.145 
AC_seer19 138.6 0.124 232.1 0.201 200.2 0.170 
AC_seer20 107.5 0.126 200.3 0.196 171.2 0.160 
AC_seer21 122.1 0.205 256.7 0.255 205.5 0.274 
Hp_seer14 84.2 0.048 98.7 0.056 86.5 0.055 
Hp_seer15 197.5 0.134 227.8 0.115 206.1 0.133 
Hp_seer16 270.2 0.100 282.8 0.145 274.4 0.128 
Hp_seer17 198.9 0.116 261.2 0.160 235.9 0.151 
Hp_seer18 329.2 0.126 359.1 0.163 342.4 0.153 

 
 
Program participation by HVAC system type, size, SEER, and location were applied to the 
savings per ton estimates from Table 1 above to compute the program savings, as shown in Table 
2. 

Table 2.  Summary of Program Gross and Net Savings by Measure 
Metric Air Conditioner Heat Pump 

Participation Count 2,075 3,588 
Gross kW per unit 0.260 0.335 
Gross kWh per unit 270.6 636.5 
Freeridership rate 32.1% 32.1% 
Spillover rate 0% 0% 
NTG ratio  67.9% 67.9% 
Net kW per unit 0.177 0.227 
Net kWh per unit 184 432 
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Measure Life (years)1 15 15 
EUL net kWh per unit 2760 6480 

 
 

• Engineering modeling revealed energy and demand savings that are not proportional to 
the difference in SEER. The SEER, which is based on a standardized laboratory test, is 
not a reliable predictor of annual energy consumption under the more realistic operating 
conditions included in the building energy simulation models.  Higher SEER air 
conditioners and heat pumps typically rely on multiple compressors to improve part-load 
performance, but may not provide proportional improvements in full-load efficiency.  
The results seen in this evaluation are consistent with results in other states. 

• The billing analysis indicates that the participants realized 94.71% and 104.4% of the 
savings estimated by the engineering analysis for air conditioners and heat pumps, 
respectively. 

• The 2012 Carolinas Residential Smart $aver HVAC report recommended calibration of 
the DOE-2 models to direct metering of the full HVAC system at a sample of sites.  
Although the 2012 report was based on the best available information at the time, the 
inclusion of the full HVAC end-use metering improved the agreement between the 
engineering models and the billing analysis. 

• The end-use calibrated DOE-2 models produced lower cooling loads per square foot of 
floor space, and primary data collection on HVAC unit sizing produced more cooling 
capacity per square foot of floor area than the previous study.  These results, combined 
with updates to the DOE-2 HVAC performance maps produced lower kWh savings per 
installed ton relative to the 2012 report.  

• Participating dealers should record the make and model number of the replaced air 
conditioner and provide an assessment of the condition of the unit as part of the rebate 
application process.  These data will allow the evaluation team to improve the estimate of 
the early replacement baseline efficiency. 

                                                 
1 Effective Useful Life (EUL) taken from 2011 Database for Energy Efficiency Resources (DEER) update study.  
See www.deeresources.com 
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Description of Program 
The Duke Energy Residential Smart $aver program provides rebates for installations of higher 
efficiency heating and cooling measures in new or existing homes. Qualified purchases by 
residential customers are eligible for rebates of $200 to the homeowner, and $100 to the HVAC 
contractor/dealer. Home builders who install qualified equipment are eligible for rebates of $300 
that they may choose to pass on to the home buyers. 

There are two types of measures for which rebates are available: central air conditioners (CAC) 
with electronically commutated fan motors (ECM)s, and heat pumps with ECMs. Duke Energy 
provides rebates for measures that have higher efficiency performance levels that are above 
current federal standards.  

To participate, Duke Energy customers work directly with a participating HVAC contractor, 
select the eligible equipment, and provide their Duke Energy account number. The contractor 
completes the application for the rebate, providing the necessary AHRI certificates. Duke Energy 
has contracted with a third party, program administrator (Wisconsin Energy Conservation 
Corporation, WECC) who then processes the rebates and sends incentives to the customer and/or 
the contactor.  

Program Participation 
The evaluation covers participants in the program spanning July 5, 2011 through February 14, 
2012, with post customer data through September 2012.  Engineering estimates were prepared 
for each program participant.  The billing analysis included a near census of participants, as 
shown below: 
 

Program Impact Type *Participation Count  

Residential Smart Saver – Carolinas Engineering 5,311 
Residential Smart Saver – Carolinas Billing 5,246 

* There is a difference in the participation counts between the engineering and billing analyses (5,311 – 5,245 = 65), 
with 60 accounts being geothermal systems, which were not included in the billing analysis, and 5 accounts being 
outliers (monthly usage was too low or too high in all months).   



TecMarket Works Methodology 

February 28, 2013 6 Duke Energy 

Methodology 
The impact evaluation used an engineering approach combined with a statistical billing analysis 
in a Statistically Adjusted Engineering (SAE) model framework.  The engineering-based 
approach to estimating program savings consisted of the following steps: 
 

1. Analysis of program participation tracking system data 
2. Short-term monitoring of HVAC systems 
3. On-site survey of homes where short-term metering was conducted. 
4. Development and calibration of prototypical building energy simulation models 
5. Simulation of measure energy savings assuming existing equipment as the baseline. 
6. True-up of engineering estimates with billing data using a Statistically Adjusted 

Engineering (SAE) approach 
7. Calculation of gross program energy and demand savings assuming standard efficiency 

new equipment as the baseline. 
 
This approach differs from most of the other evaluations of similar programs in that it combines 
both engineering and billing analyses.  Other evaluations have either used one or the other.  
Those evaluations that use only engineering analysis (even if they calibrated using billing data), 
ignore changes in customer HVAC usage associated with the installation of higher efficiency 
units and other behavior changes.2  Evaluations that depend only upon a billing analysis can only 
capture the early replacement of equipment – they cannot capture the natural replacement 
savings (i.e., the baseline is not the actual efficiency of the existing HVAC system, but the 
current HVAC efficiency standards).   
 
The Residential Smart $aver HVAC program is designed as a time of replacement program.  
Incentives are offered to encourage customers to upgrade from a standard efficiency new air 
conditioner or heat pump to a higher efficiency new system when the existing system is at the 
end of its service life. This is commonly referred to a “normal replacement” scenario.  The 
baseline efficiency assumed for the program is a SEER 13 minimally code-compliant air 
conditioner or heat pump.  In some cases, the customer may be encouraged by the program to 
replace their existing air conditioner or heat pump before the existing system is at the end of its 
service life. This is commonly referred to as an “early replacement” scenario. Under an early 
replacement scenario, the existing HVAC system is the baseline, and the life cycle savings 
accrue using the existing system baseline for the remaining useful life of the existing system.  
Once the existing system reaches the end of its service life, the baseline reverts to the normal 
replacement baseline, and the life cycle savings accrue until the end of the service life of the new 
equipment. This is commonly referred to as the “dual baseline” approach, which is shown in the 
equation below: 
 

Life cycle kWh savings = (kWhER – kWhEE) x RUL + (kWhNR – kWhEE) x (EUL – RUL) 
 
where: 

                                                 
2 For example, the 2009 EM&V Report for the Home Energy Improvement Program for Progress Energy. 
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kWhER = kWh consumption of the existing system  
kWhEE = kWh consumption of the efficient (rebated) system 
kWhNR = kWh consumption of a minimally code compliant system 
RUL     = remaining useful life of the existing system 
EUL     = effective useful life of the efficient (rebated) system 

 
Under the normal replacement scenario, the savings are simply: 
 

Life cycle kWh savings = (kWhNR – kWhEE) x EUL 
 
As discussed above, it is reasonable for the program to claim the savings associated with early 
replacement, these savings can only be claimed for the remaining life of the replaced unit, after 
which the claimed savings revert to the normal replacement level.  However, it is extremely 
difficult and expensive to derive accurate estimates of the replaced unit’s remaining life, so this 
evaluation takes the conservative approach, where all replacements were considered to be normal 
replacements.   
 
To convert the early replacement savings estimate obtained from the billing analysis, the 
estimated realization rate (using engineering estimates with a 10 SEER early replacement 
baseline), was applied to the same analysis assuming a 13 SEER (the normal replacement 
baseline).  This represents approximately a 70% reduction in savings.  
 
Data collection methods, sample sizes, and sampling methodology 

 
Engineering Estimates 

Smart $aver program participation records for all participants covering the period from July 5, 
2011 through February 14, 2012 were obtained from Duke Energy.  
 

Billing Analysis 
The results from the billing analysis represent the entire population of participants with usable 
billing data, so no sample design was necessary. 
 
Number of completes and sample disposition for each data collection effort 
 

Engineering Estimates 
Smart $aver program participation records for all participants covering the period from July 5, 
2011 through February 14, 2012 were obtained from Duke Energy. Engineering estimates were 
prepared for all participants for which records were provided. 
 

Billing Analysis 
Program tracking data was used to pull billing data from all participants in the Carolina System.  
The billing data was combined with information on participation date and in turn linked to 
weather data (temperature) to form the dataset used in the regression analysis. 
 
Expected and achieved precision  
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Engineering Estimates 

Not applicable.  Census of participants used in the study. 
 

Billing Analysis 
All savings estimates from the billing analysis were statistically significant at the 95% 
confidence level. 
 
Description of baseline assumptions, methods and data sources 

 
Engineering Estimates 

Baseline assumptions are incorporated into the prototypical simulation models derived from the 
residential building prototypes used in the California Database for Energy Efficiency Resources 
(DEER) study, with adjustments made for local building practices and climate. A detailed 
description can be seen in Table 3. 
 
Description of measures and selection of methods by measure(s) or market(s) 

 
Engineering Estimates 

DOE-2.2 simulations calibrated to end-use metered data were used to estimate savings from 
central air conditioners and heat pumps ranging from SEER 14 to SEER 21. 
 

Billing Analysis 
The billing analysis was used to true up the engineering estimates. The realization rate from the 
SAE model was used to adjust the engineering estimates of savings for air conditioners and heat 
pumps ranging from SEER 14 to SEER 21. 
 
Threats to validity, sources of bias and how those were addressed 
 

Engineering Estimates 
Any potential for bias in the engineering estimates is minimized through the use of building 
energy simulation models, which are considered to be state of the art for HVAC system analysis.  
Seasonality in heating and cooling energy use, and the use of natural ventilation during mild 
weather in the cooling season is incorporated to reduce upward bias in the engineering estimates.  
The engineering models are calibrated to short-term metered data on the HVAC system and trued 
up to the billing analysis described below. 
 

Billing Analysis 
The specification of the model used in the billing analysis was designed specifically to avoid the 
potential of omitted variable bias by including monthly variables that capture any non-program 
effects that affect energy usage.  The model did not correct for self-selection bias because there 
is no reason to as long as the program remains voluntary. 
 

Evaluation Date Ranges 
Evaluation Component Dates of Analysis 
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Engineering Estimates October through December, 2012 

Billing Analysis October through December, 2012 

 
 
Snapback and Persistence 
The theoretical additional energy and capacity used by customers that may occur from 
implementing an energy efficiency product, often called “snapback” if it occurs3, is by design 
already captured in the impact evaluation through the billing analysis approach.  The billing 
analysis approach uses actual energy use between the pre and post condition compared to what 
would occur without the program.  All market or program effects conditions, including snapback, 
are already accounted for in this evaluation method.  This is contrasted to evaluations that 
primarily rely upon engineering calculations. 
 
The billing data analysis, by using usage data from customers who participated as long as over 
two years ago, indicates that the impacts of the Smart $aver program are likely to persist for at 
least two years.  However, the evaluation did not address how long these savings are likely to 
persist over time because the time span of the available data was not sufficient to address this 
issue. Both persistence and technical degradation are included in the calculation of each 
measure’s effective useful life shown in Appendix D: DSMore Table.

                                                 
3 TecMarket Works is not aware of any creditable research that confirms the existence of snapback that is associated 
with energy efficiency programs and is unaware of any creditable impact evaluation that has documented this 
existence.  The billing analysis however will capture snapback if it has occured. 
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Gross Energy Impact Analysis 
 

Program Tracking System Analysis 
Smart $aver program participation records covering the period from July 5, 2011 through 
February 14, 2012 were obtained from Duke Energy.  The data, delivered as an Excel 
spreadsheet, contained customer name and address, installing vendor contact information, system 
type and efficiency, unit make and model number, rebate amounts, and other information.  These 
data were examined to identify the number and types of customers and HVAC systems in the 
program.   
 
The distribution of equipment type listed in the program tracking database is shown in Figure 1. 
 
 

 
Figure 1.  Applications by Equipment Type 
 
Air source heat pump applications outnumbered central air conditioners by about a 2:1 ratio. A 
negligible number of geothermal heat pump applications were recorded.  The frequency of 
rebated units and their efficiency is shown below. 
 

Applications by Equipment Type
Geothermal Heat Pump

1aa
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Figure 2.  Heat Pump and Air Conditioner Applications by SEER4 
Units in the rage of SEER 14 to SEER 17 were most popular in the program.  A very small 
number of air conditioners and heat pump with SEER 19 or higher; or geothermal heat pumps 
with EER 19 or higher were observed. 

Engineering-Based Analysis 
The impact analysis for the Residential Smart $aver program is based on a combination of 
engineering estimates and billing data analysis.  The engineering estimates are based on DOE-
2.2 simulations of a set of prototypical residential buildings.  The prototypical simulation models 
were derived from the residential building prototypes used in the California Database for Energy 
Efficiency Resources (DEER) study, with adjustments made for local building practices and 
climate.  The prototype “model” in fact contains 4 separate residential buildings; 2 one-story and 
2 two-story buildings.  Each version of the 1 story and 2 story buildings are identical except for 
the orientation, which is shifted by 90 degrees.  The selection of these 4 buildings is designed to 
give a reasonable average response of buildings of different design and orientation to the impact 
of energy efficiency measures.  A sketch of the residential prototype buildings is shown in Figure 
3.   
 
 

                                                 
4 Note:  Geothermal heat pumps are rated by EER 
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Figure 3.  Computer Rendering of Residential Building Prototype Model 
 
For this study, we added a basement or a crawlspace to each building to create another set of 8 
buildings, allowing us to simulate the impact of the energy efficiency measures on buildings with 
slab on grade, basement or crawlspace foundation types. The general characteristics of the 
residential building prototype model are summarized in Table 3. 
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Table 3.  Residential Building Prototype Description 
Characteristic Value 

Conditioned floor area 1 story house: 1465 SF (not including basement) 
2 story house:  2930 SF (not including basement) 

Wall construction and R-value Wood frame with siding, R-11 insulation 
Roof construction and R-value Wood frame with asphalt shingles, R-30 insulation 
Basement and crawlspace wall Uninsulated concrete 
Glazing type SHGC = 0.44; U-value = 0.8 
Infiltration rate 0.5 ACH 
Lighting and appliance power density 0.51 W/SF average 
HVAC system type Central split system AC or heat pump 

HVAC system size 
579 SF/ton two story and 500 SF/ton single story based 
on observed cooling capacity per conditioned floor area 
from on-site surveys of homes in metering sample.   

HVAC system efficiency 
Baseline SEER = 13 for normal replacement; SEER = 10 
for early replacement 
Furnace efficiency = 0.78 AFUE 

Thermostat setpoints Heating setpoint = 70, cooling setpoint =73.  No night 
setback. 

Duct location 
Slab on Grade: Unconditioned attic 
Crawl Space:  crawl space 
Basement:  basement 

Duct surface area Single story house:  390 SF supply, 72 SF return 
Two story house:  505 SF supply, 290 SF return 

Duct leakage 20% total, evenly distributed between supply and return 
Duct insulation R-4.2 insulation on supply and return ducts 

Natural ventilation 
Allowed during cooling season when cooling setpoint 
exceeded and outdoor temperature < 65°F.  3 air 
changes per hour 

 
Model Calibration 
The DOE-2 models were refined using monitored data on residential central air conditioners and 
heat pumps in the Carolina System. Dent Elite Pro true electric power meters were installed on 
the condensing unit, and current loggers were installed on the furnace or air handler fan.  An 
outdoor temperature and humidity monitoring station was also installed at each site.  The loggers 
collected data for approximately 3 weeks during the months of August and September. 
Monitoring was conducted at a random sample of 37 HVAC units at 33 sites.  Building 
characteristics data collected at each site are shown in Table 4. 
 

Table 4.  Summary of Calibration Sample Building Characteristics 

Unit Year Built Floors Duct Location Climate SEER Fan 
Operation Tstat type5 

1 1979 1 Basement Asheville 16 intermittent NSB 
2 1947 1 Crawl Asheville 16 intermittent NSB 
3 1993 1 Attic Charlotte 16 intermittent SB 
4 1999 2 Attic & Crawl Charlotte 15 continuous NSB 

                                                 
5 NSB = no setback; SB = setback 
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Unit Year Built Floors Duct Location Climate SEER Fan 
Operation Tstat type5 

5 1985 2 Attic & Crawl Charlotte 15 intermittent NSB 
6 1993 2 Attic & Crawl Charlotte 15 intermittent NSB 
7 1993 2 Attic & Crawl Charlotte 15 intermittent NSB 
8 1979 1 Crawl Charlotte 15 intermittent NSB 
9 1988 1 Crawl Charlotte 15 intermittent NSB 
10 1986 1 Crawl Charlotte 19 intermittent SB 
11 1969 1 Attic Charlotte 16 intermittent NSB 
12 1944 1 Basement Charlotte 16 continuous NSB 
13 1969 1 Basement Charlotte 19 intermittent NSB 
14 1952 1 Basement Charlotte 15 intermittent SB 
15 1974 2 Basement Charlotte 15 continuous NSB 
16 1962 2 Basement Charlotte 16 intermittent NSB 
17 1951 1 Crawl Charlotte 15 intermittent NSB 
18 1969 1 Crawl Charlotte 16 intermittent NSB 
19 1956 1 Crawl Charlotte 14 No data NSB 
20 1965 2 Crawl Charlotte 14 continuous NSB 
21 No data No data Crawl Charlotte 15 intermittent No data 
22 2000 2 Attic Greenville 15 intermittent NSB 
23 1992 2 Attic Greenville 16 intermittent NSB 
24 1990 2 Attic Greenville 17 intermittent NSB 
25 1988 2 Attic Greenville 16 intermittent SB 
26 1994 2 Attic Greenville 17 No data NSB 
27 2002 2 Basement Greenville 15 intermittent NSB 
28 1997 1 Crawl Greenville 15 intermittent NSB 
29 1990 1 Crawl Greenville 15 No data SB 
30 1997 2 Crawl Greenville 15 intermittent NSB 
31 1988 2 Crawl Greenville 16 intermittent NSB 
32 1990 2 Crawl Greenville 17 intermittent NSB 
33 1994 2 Crawl Greenville 17 intermittent NSB 
34 2011 1 Attic Greenville 15 intermittent SB 
35 1952 1 Crawl Greenville 17 intermittent NSB 
36 1952 1 Crawl Greenville 15 intermittent SB 
37 1969 2 Crawl Greenville 15 No data NSB 

 
The majority of the units in the sample were operated with intermittent fans and no thermostat 
setback.  The sites were evenly split between 1 story and 2 story homes.  About 19% of the units 
had ductwork in a basement, 48% had ductwork in the crawlspace, and 33% had ductwork in the 
attic.  These data were used to develop weighting factors to average the results from individual 
simulation runs.   
 
The monitored data were analyzed to determine the unit consumption as a function of outdoor 
temperature.  Daily total kWh per ton of air conditioning cooling capacity were tabulated as a 
function of average daily outdoor temperature.  Sample plots obtained from the monitoring 
activity are shown in Figure 4 and Figure 5. 
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Figure 4.  Typical Cooling Load Curve – Strong Correlation with Outdoor Temperature 
 

 
Figure 5.  Typical Cooling Load Curve – Weak Correlation with Outdoor Temperature 
Note, the monitored data show a wide variety of responses due to variations in building cooling 
requirements and occupant behavior relative to the HVAC system.  Some sites displayed a strong 
correlation between cooling load and temperature, while other sites displayed a weak correlation.  
Intermittent use of the cooling equipment by building occupants is likely responsible for the 
weak correlation observed at some sites. 
 
Data for all sites were compiled to establish an average load curve for the monitored sample in 
terms of kWh/day-ton as a function of outdoor temperature.  The average load curve was used to 
calibrate the DOE-2 model. 
 
A series of modifications to the DOE-2 model inputs were made to calibrate the model to the 
monitored data.  Model inputs affected by the calibration process included wall and roof R-
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values, infiltration rates, window properties, internal loads from lighting and appliances, and 
thermostat setpoints.  A separate calibration was done on weekday and weekend/holiday 
daytypes.  The weekday and weekend/holiday load curves for the calibrated model are compared 
to the monitored data in Figure 6 and Figure 7. 
 
 

 
Figure 6.  Weekday Simulation Model Calibration Plot 
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Figure 7.  Weekend/Holiday Simulation Model Calibration Plot 
Note, the modeled response and the average load curve from the monitored data were very 
closely matched at the conclusion of the calibration activity.  However, the monitored data show 
a wide range of scatter relative to the simulated data, indicating the influence of occupant 
behavior on cooling energy consumption. 
 
The calibrated prototype model was used to simulate the savings from high efficiency central air 
conditioner and air source heat pumps.  The engineering analysis provided two sets of estimates.  
Separate estimates were generated for both normal replacement (replace on failure) and early 
replacement scenarios.  Under the normal replacement scenario, air conditioning systems were 
simulated with a baseline SEER 13 air conditioner and with a series of high efficiency air 
conditioners ranging from SEER 14 to SEER 21.  Heat pump systems were simulated with a 
baseline SEER 13 heat pump and with a series of high efficiency heat pumps ranging from SEER 
14 to SEER 18. Under the early replacement scenario, the baseline unit efficiency was set at 
SEER 10, which is typical of units manufactured 20 years ago.  
 
The analysis required two sets of estimates. The early replacement baseline was used to compare 
the engineering analysis to the billing analysis. This comparison yielded an engineering 
adjustment factor. The adjustment factor was then applied to the engineering estimates 
developed under the normal replacement scenario. The adjusted, normal replacement engineering 
estimates were used to develop the final results. 
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The basic efficiency assumptions for each of the air conditioner and heat pump measures are 
shown in Table 5.  These data were taken from an extensive study of residential air conditioners 
and heat pumps conducted for the 2011 California DEER update study.6  Besides these basic 
efficiency parameters, an extensive set of performance curves were developed representing mean 
performance of production units in each SEER category. The performance curves addressed unit 
full load efficiency and capacity over a range of outdoor and indoor temperature and humidity 
conditions, and the effects of part-load operation on unit efficiency.  The simulation models 
include the effect of duct leakage into return air systems on HVAC system performance, which 
in turn affects the temperature and humidity of the entering air conditions.   
 

Table 5.  Baseline and Measure Performance Assumptions 

Unit Type Efficiency Fan Type EER Sensible 
Heat Ratio 

Air flow 
(CFM/ton) Heating COP 

Central Air 
Conditioner 

SEER 10 Std 1-speed 9.3 0.74 396 

 

SEER 13 Std 1-speed 11.1 0.75 376 
SEER 14 EC motor 13.1 0.75 382 
SEER 15 EC motor 12.7 0.70 320 
SEER 16 EC motor 11.6 0.81 409 
SEER 17 EC motor 12.3 0.80 422 
SEER 18 EC motor 13.2 0.77 386 
SEER 19 EC motor 13.82 0.78 381 
SEER 20 EC motor 14.43 0.76 362 
SEER 21 EC motor 15.03 0.76 348 

Air Source 
Heat Pump 

SEER 10 Std 1-speed 9.0 0.69 371 2.98 
SEER 13 Std 1-speed 11.1 0.73 337 3.28 
SEER 14 EC motor 12.2 0.73 352 3.52 
SEER 15 EC motor 12.7 0.81 436 3.74 
SEER 16 EC motor 12.1 0.78 400 3.48 
SEER 17 EC motor 12.5 0.81 430 3.26 
SEER 18 EC motor 13.0 0.78 404 3.66 

 
Engineering Results 
The set of simulations described above were conducted for Asheville, North Carolina; Charlotte, 
North Carolina; and Greenville, South Carolina. The simulated savings were normalized per ton 
of cooling capacity. A summary of the simulation results is shown in Appendix C: Simulation 
Results.  Savings results are shown for each SEER class and air conditioner or heat pump type. 
Engineering estimates were provided using a normal replacement (SEER 13) baseline and an 
early replacement (SEER 10) baseline.  The estimates for early replacement were prepared for 
consistency with the billing analysis, which observes the change in consumption as existing 
equipment is replaced with the efficient equipment. 
 
 

                                                 
6  DEER 2011 Update Study described at www.deeresources.com.  See 2011 Update Documentation – Support 
documents (Updated May  16, 2012).  Note, performance data for residential HVAC systems were revised relative 
to the values used in the previous Residential Smart $aver HVAC study. 

http://www.deeresources.com/
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Note, the energy and peak demand savings derived from the simulations are not proportional to 
the difference in SEER.  The SEER, which is based on a standardized laboratory test, is not a 
reliable predictor of annual energy consumption under the more realistic operating conditions 
included in the building energy simulation models.  Peak demand savings across the SEER levels 
are due to different strategies used by manufacturers to achieve a particular SEER rating and the 
influence of those strategies on energy efficiency under peak conditions. For example, units 
using multiple compressors can have high SEER ratings, while having relatively poor efficiency 
under peak conditions.  Heat pumps save energy for both heating and cooling, thus the overall 
annual energy savings are greater for heat pumps than air conditioners. Also, heat pumps have 
different performance characteristics than air conditioners, causing differences in the demand 
savings within each SEER class.  Energy savings as a function of unit SEER are based on the 
performance of units under operating conditions representative of units in the Carolina System, 
especially when considering the influence of warm moist air infiltration into the return air 
systems on system performance.   
 
The savings per ton were applied to each participant in the program tracking system according to 
the installed cooling capacity (tons), location and the SEER of the rebated unit to create a 
customer specific estimate of savings.  The customer specific estimates using the early 
replacement baseline (i.e., SEER 10) were then used to inform the billing analysis, as described 
in the next section.   
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Billing Analysis 
This section of the report presents the results of a billing analysis conducted over the participants 
in the Carolina System Residential Smart $aver HVAC program.  Billing data was obtained for 
all participants in the program between July 2011 and February 2012 that had accounts with 
Duke Energy (after processing, there were a total of 5,246 accounts from the Carolina System).7 
A panel model was used to determine program impacts, where the dependent variable was 
monthly electricity consumption from July 2010 and September 2012.  Since engineering 
estimates were available for all these participants, a Statistically Adjusted Engineering (SAE) 
model was used for the analysis.  The SAE model uses the customer-specific engineering savings 
estimate as the program variable, and the resulting estimated coefficient indicates the percentage 
of the engineering estimate realized on average by participants (i.e., the realization rate).  The 
results of the billing analysis are presented in Table 6. 

Table 6 : Estimated Carolina Residential Smart $aver Impacts: Billing Analysis 

Program Component Realization 
Rate  t-value 

Air conditioners  94.7% 9.86 
Heat Pumps  104.4% 19.34 

 
This table shows that the Residential Smart $aver program produced statistically significant 
savings for participants in the Carolina System.  The realization rate indicates that the savings 
from this billing analysis is not significantly different than the savings based upon the 
engineering analysis of air conditioners, and higher (but not significantly different) for heat 
pumps.  
 
The remainder of this section discusses the procedure used in the billing analysis. 
 
For this analysis, data are available both across households (i.e., cross-sectional) and over time 
(i.e., time-series). With this type of data, known as “panel” data, it becomes possible to control, 
simultaneously, for differences across households as well as differences across periods in time 
through the use of a “fixed-effects” panel model specification. The fixed-effect refers to the 
model specification aspect that differences across homes that do not vary over the estimation 
period (such as square footage, heating system, etc.) can be explained, in large part, by customer-
specific intercept terms that capture the net change in consumption due to the program, 
controlling for other factors that do change with time (e.g., the weather).   
 
Because the consumption data in the panel model includes months before and after the 
installation of measures through the program, the period of program participation (or the 
participation window) may be defined specifically for each customer.  This feature of the panel 
model allows for the pre-installation months of consumption to effectively act as controls for 

                                                 
7 The actual sample size in the model included 4,208 accounts from North Carolina and 1,038 from South Carolina, 
for a total sample size of 5,246 households. Households with geothermal were excluded from this analysis because 
no engineering saving estimates were available. There were a total of 60 households with geothermal system. There 
were a total of 5 households with extremely low meter reading (<10 kWh) in every month. 
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post-participation months. In addition, this model specification, unlike annual pre/post-
participation models such as annual change models, does not require a full year of post-
participation data.  Effectively, the participant becomes their own control group, thus eliminating 
the need for a non-participant group.   
  
The fixed effects model can be viewed as a type of differencing model in which all 
characteristics of the home, which (1) are independent of time and (2) determine the level of 
energy consumption, are captured within the customer-specific constant terms.   In other words, 
differences in customer characteristics that cause variation in the level of energy consumption, 
such as building size and structure, are captured by constant terms representing each unique 
household.   
 
Algebraically, the fixed-effect panel data model is described as follows: 
 

ititiit xy εβα ++= , 
where: 
 

yit  =  energy consumption for home i during month t 
αI  =  constant term for site i 
ß  =  vector of coefficients  
x  =  vector of variables that represent factors causing changes in energy consumption 

for home i during month t (i.e., weather and participation) 
ε   =  error term for home i during month t. 
 

With this specification, the only information necessary for estimation is those factors that vary 
month to month for each customer, and that will affect energy use, which effectively are weather 
conditions and program participation.  Other non-measurable factors can be captured through the 
use of monthly indicator variables (e.g., to capture the effect of potentially seasonal energy 
loads).   
 
The effect of the Residential Smart $aver program is captured by including a variable which is 
equal to zero for the months prior to participation, and the engineering estimate (on a monthly 
basis) for all months after the household participated in the program.   The coefficient on this 
variable is the realization rate, and indicates the relationship between the engineering estimate 
and the billing data estimate (if the estimate is greater than one, the billing data indicates a higher 
savings than the engineering estimate.  If the coefficient is less than one, then the billing data 
indicates a smaller savings than the engineering models).  The estimated model is presented in 
Table 7. 
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Table 7. Estimated Savings Model – dependent variable is (monthly kWh usage), July 2010 
and September 2012 (savings are negative).  

Independent Variable Coefficient 
(percentage / 100) t-value 

Carolina – AC Eng. Est. -0.946922 -9.86 
Carolina – HP Eng. Est. -1.044038 -19.34 

Sample Size observations (5,246 homes) 
R-Squared 74% 

 
The complete estimate model, showing the weather and time factors, is presented in Appendix A: 
Estimated Statistical Model.  The billing analysis represents a pre/post comparison of energy 
consumption, using the existing air conditioner or heat pump as the “pre” equipment.   
 

Gross Energy Impact Findings 
The realization rate from the billing analysis (based upon the early replacement engineering 
estimates) was applied to the ratio of the savings associated with the early replacement to normal 
replacement engineering estimates, to give an estimate of the normal replacement energy 
savings.  Since the billing analysis did not address demand savings, the engineering estimates of 
peak demand were not adjusted.  The final billing analysis adjusted gross energy and demand 
savings per ton are shown in Table 8.   
 

Table 8. Gross Energy and Demand Savings Per Ton for Normal Replacement 

Measure 
Asheville Charlotte Greenville 

kWh/ton kWh/ton kWh/ton kW/ton kW/ton kW/ton 

AC_seer14 41.5 0.040 48.3 0.068 46.2 0.056 
AC_seer15 53.3 0.024 82.2 0.079 73.6 0.057 
AC_seer16 65.6 0.038 124.8 0.118 105.9 0.071 
AC_seer17 103.2 0.074 173.0 0.141 149.3 0.107 
AC_seer18 111.0 0.102 193.6 0.175 164.9 0.145 
AC_seer19 138.6 0.124 232.1 0.201 200.2 0.170 
AC_seer20 107.5 0.126 200.3 0.196 171.2 0.160 
AC_seer21 122.1 0.205 256.7 0.255 205.5 0.274 
Hp_seer14 84.2 0.048 98.7 0.056 86.5 0.055 
Hp_seer15 197.5 0.134 227.8 0.115 206.1 0.133 
Hp_seer16 270.2 0.100 282.8 0.145 274.4 0.128 
Hp_seer17 198.9 0.116 261.2 0.160 235.9 0.151 
Hp_seer18 329.2 0.126 359.1 0.163 342.4 0.153 
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Program participation by HVAC system type, size, and SEER were applied to the savings per ton 
estimates from Table 8 above to compute the program savings, as shown in Table 9. 

Table 9.  Summary of Program Savings by Measure 

Measure Participation 
Count 

Gross  
Ex Post 

 kWh 
Savings 

Gross  
Ex Post  

kW 
Savings 

Gross  
Ex Post 

 kWh 
Savings 
per unit 

Gross  
Ex Post  

kW 
Savings 
per unit 

Air conditioner 2,075 561,485 540 270.6 0.260 
Heat Pump 3,588 2,283,910 1,201 636.5 0.335 

 
 
The kW savings estimated for the program are summer peak demand savings at the customer 
meter.  Estimates of utility coincident peak savings were not included in the study.  Coincidence 
factors are applied to the customer peak savings in the DSMore cost effectiveness8 tool to 
estimate coincident peak savings. 
 
The previous evaluation of the Residential Smart $aver HVAC Program in the Carolina System 
relied on building characteristics data from secondary resources such as the Residential Energy 
Consumption survey (RECS) and Duke Energy appliance saturation survey data from the 
Midwest; and metered data on HVAC system fans only.  Although these data were the best 
available information at the time, the TecMarket team recommended expansion of the data 
collection activities to include metering of the full HVAC system.   
 
The addition of a short-term HVAC system metering sample to the study improved the 
realization rate of the engineering estimates relative to the billing analysis. Primary building 
characteristics data were collected during meter installation.  The primary building 
characteristics data were used to define model inputs, while the HVAC end-use data were used to 
calibrate model response.  The calibration activity revealed significant variability in HVAC 
system use by occupants, which was captured on average in the simulation models. 
 
Changes in engineering estimates of HVAC system savings between this evaluation and the 
previous evaluation were due to a combination of factors.  The buildings in the calibration 
sample were more efficient on average than buildings used in the previous study, resulting in 
lower overall cooling energy consumption per square foot of conditioned floor area. The HVAC 
system oversizing was more pronounced in the calibration sample, resulting in more cooling 
capacity (tons) per square foot of conditioned floor area; and therefore lower energy 
consumption and savings per ton of installed cooling capacity.  Revisions conducted in 2011 to 
the DEER curve fits used to define HVAC system performance resulted in changes in the 
modeled performance of several air conditioner and heat pump systems, which affected unit 
energy savings.  
 
 

                                                 
8 DSMoreTM is a registered trademark of Integral Analytics and a proprietary software. 
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Net to Gross Analysis 

Freeridership 
TecMarket Works fielded a short survey with HVAC vendor allies to estimate freeridership.  The 
instrument was established to use a primary “gateway” question to assess freeridership and 
adjusted it based on the responses to a follow-up question about the influence of the Smart $aver 
rebate.  
  
The gateway question asked vendors what their customer’s behavior would have been if the 
Smart $aver rebate had not been available:  
 
Gateway Question (A): Of the Energy Efficient equipment that was rebated through the 
program, what percentage of those customers do you think would have still gone with an 
energy efficient model if the Duke Energy rebate were not available? 
 
The results of this question allow us to establish a gateway freeridership value for participants 
that reflects the degree that participants would have gone with some level of energy efficient 
equipment, although that level may be higher or lower than the equipment rebated via the 
program.  To adjust this gateway value we wanted to know if the program had some level of 
influence on the choices that were made by the customers. The follow-up question asked vendors 
to estimate the influence of the Smart $aver rebate on their customer’s choices:  
 
Follow-up Question (B): What percentage of these customers do you think were in some way 
influenced by the rebate Duke Energy offered? 
 
The mean and median responses to the gateway (column A) and follow-up (column B) questions 
can be seen in Table 10. 
 

Table 10. Vendor Responses Used to Estimate Freeridership 

 

(A) 
Gateway 
question 
(N=81) 

(B) 
Follow-up 
question 
(N=80) 

Mean percent 60.2% 60.2% 
Median percent 60.0% 57.5% 
Minimum 0% 0% 
Maximum 100% 100% 

 
 
The formula for estimating freeridership based on responses to these questions is shown below, 
where “A” and “B” represent responses to the two survey questions, and “Factor” represents a 
coefficient that accounts for a level of uncertainty around the establishment of a NTG ratio. 
 

Freeridership = A * (1 – (B * Factor)) 
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Freeridership is calculated separately for every vendor respondent who answered both questions 
(N=80), and the average of these individual scores provides the overall freeridership estimate for 
the program.  The value of “Factor” would be set to 1.0 if it is assumed that vendors are not 
overestimating the effect of the program at all, and to a fractional value less than 1.0 depending 
on how much vendors are overstating the effect of the program.  In this case, we do not know the 
true value of the Factor, so overall freeridership rates were calculated based on three different 
levels of Factor influence (50%, 75% and 100%) and then averaged to estimate freeridership for 
the residential Smart $aver HVAC program.  Using this approach the net to gross factors 
accounting for freeridership is estimated at 32.1%, as seen in Table 11.   
 
For the freerider analysis we have excluded the factor scores of 0% and 25%. A Factor value of 
zero (0%) would indicate the program has no effect and the entire effect estimated by vendors is 
an overestimation.  This scenario was not included when estimating freeridership, since it is 
assumed that the program does have some effect and the value of the Factor, though unknown, 
should be greater than zero.)  A factor of 25% was also not used.  A 25% factor indicates that the 
vendors are substantially biased and the vast majority of the information they provide cannot be 
trusted although more of their information can be trusted than a 0% score.  While we assume that 
some bias is present in the opinions of trade allies, we also suspect that the freerider estimates 
provided by these experts are more reliable than unreliable and therefore a factor of 25% is 
probably not reflective of the reliability of their opinions.  We therefore use only the factors of 
50%, 75%, and 100% in order to obtain an estimate of program freeridership.  We use an 
averaging approach because we do not know the degree of reliability of the trade ally opinions, 
but we accept the condition that they are at least half reliable but probably not 100% reliable.   
Because the averaging approach is a balanced approach, with the mid-point in the reliability 
estimate at 75% reliable, the average score is also the same score as the 75% factor. 
 

Table 11. Freeridership Estimates Based on Four Scenarios 

Factor Value 
Calculated 

Freeridership 
(N=80) 

50% 41.3% 
75% 32.1% 
100% 22.9% 
Average of 4 scenarios above 32.1% 

 
 
This averaging approach for assessing the reliability of the opinions of the responding trade allies 
yields an estimated freerider scenario value of 32.1% at the program level. 

Spillover 
Because the Residential Smart $aver HVAC program involved large single-unit residential 
installations, individual participant spillover is assumed to be at or near zero.  In most cases 
purchasing a new Smart $aver-rebated heat pump or central air conditioning unit is not assumed 
to lead to the purchase of additional heat pumps or central air conditioning units, since a home 
generally only requires one such unit.  
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Therefore the net to gross ratio is calculated as follows: 
 
NTGR = (1-freeridership)*(1+spillover) 
 = (1 - 0.321) * (1 + 0) 
 = 0.679 
 
 
Applying this discount to the gross savings from Table 9 yields the net savings seen in Table 12. 
 

Table 12. Summary of Net Program Savings by Measure 

Measure Participation 
Count 

Net  
Ex Post 

 kWh 
Savings 

Net  
Ex Post  

kW 
Savings 

Net  
Ex Post 

 kWh 
Savings 
per unit 

Net  
Ex Post  

kW 
Savings 
per unit 

Air conditioner 2,075 355,420 367 184 0.177 
Heat Pump 3,588 1,445,715 815 432 0.227 
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Appendix A: Estimated Statistical Model 
This appendix show the complete model estimated for the billing analysis.  The model includes 
indicators for each month (the YYYYMM variable), temperature, and the participation variables. 
 
                             Number of Observations Read      119284 
                             Number of Observations Used      119284 
 
Dependent Variable: billed_kwh 
 
                                               Sum of 
       Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
       Model                     5328     88572038490    16623881.098      60.03    <.0001 
 
       Error                   113955     31556621817    276921.78331 
 
       Corrected Total         119283    120128660307 
 
 
                     R-Square     Coeff Var      Root MSE    billed_kwh Mean 
 
                     0.737310      34.90382      526.2336           1507.667 
 
 
       Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
       acct_id                   5245     71971687323        13721961      49.55    <.0001 
       yearmonth                   25     13922238901       556889556    2011.00    <.0001 
       avg_temp*yearmonth          26      2455541272        94443895     341.05    <.0001 
       avg_humi*yearmonth          26        66409999         2554231       9.22    <.0001 
       PER                          1        49804335        49804335     179.85    <.0001 
       K12                          1             115             115       0.00    0.9838 
       LowInc                       0               0               .        .       . 
       HEHC                         1         1372329         1372329       4.96    0.0260 
       CFL                          1          536142          536142       1.94    0.1641 
       part*eng_kWhm*system         2       104448074        52224037     188.59    <.0001 
 
 
       Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
       yearmonth                   25      1231910799        49276432     177.94    <.0001 
       avg_temp*yearmonth          26      2197982422        84537785     305.28    <.0001 
       avg_humi*yearmonth          26        64330281         2474242       8.93    <.0001 
       PER                          1        45665932        45665932     164.91    <.0001 
       K12                          1               1               1       0.00    0.9986 
       LowInc                       0               0               .        .       . 
       HEHC                         1         1200744         1200744       4.34    0.0373 
       CFL                          1          831142          831142       3.00    0.0832 
       part*eng_kWhm*system         2       104448074        52224037     188.59    <.0001 
 
 

   
Standard 

  
Parameter 

 
Estimate Error t Value Pr > |t| 

      
yearmonth 201008 -3310.07 1392.115 -2.38 0.0174 

yearmonth 201009 -1396.59 804.6947 -1.74 0.0826 

yearmonth 201010 1532.394 727.0271 2.11 0.0351 

yearmonth 201011 6150.125 706.1836 8.71 <.0001 

yearmonth 201012 8387.511 684.3789 12.26 <.0001 
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yearmonth 201101 8764.633 699.6097 12.53 <.0001 

yearmonth 201102 7396.586 695.7183 10.63 <.0001 

yearmonth 201103 6167.112 685.7324 8.99 <.0001 

yearmonth 201104 6980.473 694.1058 10.06 <.0001 

yearmonth 201105 2102.746 710.5296 2.96 0.0031 

yearmonth 201106 -358.777 738.8097 -0.49 0.6272 

yearmonth 201107 136.4402 760.3371 0.18 0.8576 

yearmonth 201108 -317.27 786.3983 -0.4 0.6866 

yearmonth 201109 -2648.83 743.7373 -3.56 0.0004 

yearmonth 201110 3100.02 690.2297 4.49 <.0001 

yearmonth 201111 6568.197 694.6389 9.46 <.0001 

yearmonth 201112 8582.303 707.6768 12.13 <.0001 

yearmonth 201201 8776.658 699.2766 12.55 <.0001 

yearmonth 201202 8761.895 698.0546 12.55 <.0001 

yearmonth 201203 7522.578 681.4656 11.04 <.0001 

yearmonth 201204 4744.384 714.7355 6.64 <.0001 

yearmonth 201205 3518.252 686.8504 5.12 <.0001 

yearmonth 201206 2451.966 768.8646 3.19 0.0014 

yearmonth 201207 1010.077 715.1162 1.41 0.1578 

yearmonth 201208 449.3813 781.1805 0.58 0.5651 

avg_temp*yearmonth 201008 115.3036 12.77003 9.03 <.0001 

avg_temp*yearmonth 201009 91.86356 5.578523 16.47 <.0001 

avg_temp*yearmonth 201010 50.75414 3.102613 16.36 <.0001 

avg_temp*yearmonth 201011 -22.8468 3.108379 -7.35 <.0001 

avg_temp*yearmonth 201012 -70.6796 1.850082 -38.2 <.0001 

avg_temp*yearmonth 201101 -94.52 4.738153 -19.95 <.0001 

avg_temp*yearmonth 201102 -45.9723 2.577658 -17.83 <.0001 

avg_temp*yearmonth 201103 -30.3811 2.66716 -11.39 <.0001 

avg_temp*yearmonth 201104 -27.5162 2.250343 -12.23 <.0001 

avg_temp*yearmonth 201105 39.9456 3.888185 10.27 <.0001 

avg_temp*yearmonth 201106 76.3084 2.803597 27.22 <.0001 

avg_temp*yearmonth 201107 71.47788 3.889542 18.38 <.0001 

avg_temp*yearmonth 201108 71.00651 4.404832 16.12 <.0001 

avg_temp*yearmonth 201109 97.56893 3.122934 31.24 <.0001 

avg_temp*yearmonth 201110 28.96807 2.384852 12.15 <.0001 

avg_temp*yearmonth 201111 -21.7065 2.973034 -7.3 <.0001 

avg_temp*yearmonth 201112 -47.9917 3.816609 -12.57 <.0001 

avg_temp*yearmonth 201201 -66.2322 4.517243 -14.66 <.0001 

avg_temp*yearmonth 201202 -64.9989 4.604803 -14.12 <.0001 

avg_temp*yearmonth 201203 -27.3575 1.469691 -18.61 <.0001 

avg_temp*yearmonth 201204 1.909719 3.842822 0.5 0.6192 
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avg_temp*yearmonth 201205 24.6745 2.435963 10.13 <.0001 

avg_temp*yearmonth 201206 36.19436 4.134534 8.75 <.0001 

avg_temp*yearmonth 201207 58.07509 2.855813 20.34 <.0001 

avg_temp*yearmonth 201208 64.85429 3.897988 16.64 <.0001 

avg_temp*yearmonth 201209 66.77095 7.466552 8.94 <.0001 

avg_humi*yearmonth 201008 0.240299 4.602752 0.05 0.9584 

avg_humi*yearmonth 201009 1.179383 2.066596 0.57 0.5682 

avg_humi*yearmonth 201010 1.446387 2.243157 0.64 0.5191 

avg_humi*yearmonth 201011 0.752876 1.998479 0.38 0.7064 

avg_humi*yearmonth 201012 4.613606 2.045863 2.26 0.0241 

avg_humi*yearmonth 201101 10.21215 2.013702 5.07 <.0001 

avg_humi*yearmonth 201102 -0.62046 1.989975 -0.31 0.7552 

avg_humi*yearmonth 201103 8.180687 1.798315 4.55 <.0001 

avg_humi*yearmonth 201104 -6.37639 2.689651 -2.37 0.0178 

avg_humi*yearmonth 201105 3.485499 1.789513 1.95 0.0514 

avg_humi*yearmonth 201106 4.027509 2.250521 1.79 0.0735 

avg_humi*yearmonth 201107 0.726048 2.04634 0.35 0.7227 

avg_humi*yearmonth 201108 6.923881 1.960248 3.53 0.0004 

avg_humi*yearmonth 201109 12.07322 2.08619 5.79 <.0001 

avg_humi*yearmonth 201110 -0.11882 1.878006 -0.06 0.9496 

avg_humi*yearmonth 201111 -5.23856 1.945498 -2.69 0.0071 

avg_humi*yearmonth 201112 -12.0629 1.861512 -6.48 <.0001 

avg_humi*yearmonth 201201 -2.28322 1.898922 -1.2 0.2292 

avg_humi*yearmonth 201202 -6.60924 2.048447 -3.23 0.0013 

avg_humi*yearmonth 201203 -14.0148 2.135693 -6.56 <.0001 

avg_humi*yearmonth 201204 1.639983 2.238389 0.73 0.4638 

avg_humi*yearmonth 201205 -1.5199 1.906775 -0.8 0.4254 

avg_humi*yearmonth 201206 3.383568 2.378396 1.42 0.1548 

avg_humi*yearmonth 201207 0.688971 1.811082 0.38 0.7036 

avg_humi*yearmonth 201208 0.633322 2.243801 0.28 0.7777 

avg_humi*yearmonth 201209 4.912986 2.96106 1.66 0.0971 

PER 
 

-214.271 16.68579 -12.84 <.0001 

K12 
 

0.056142 32.55003 0 0.9986 

LowInc 
 

0 . . . 

HEHC 
 

-58.3231 28.00877 -2.08 0.0373 

CFL 
 

10.23431 5.907442 1.73 0.0832 

part*eng_kWhm*system AC -0.94692 0.096011 -9.86 <.0001 

part*eng_kWhm*system HP -1.04404 0.053989 -19.34 <.0001 
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Appendix B: Counts of Participant / Non-participants 
This appendix presents the counts of participants and non-participants in each month. The first 
row is always the last month before the first participant, such that the first participant showed up 
in July 2011 with the first row started in June 2011.  The last row is the last month of billing data 
included in the billing analysis, and it may not be the last month of participation cut-off for this 
analysis. For example the cut-off month is February 2012, whereas the billing data goes through 
September 2012, with the last couple of months having a non-participant count of zero. Note that 
this table of participants includes homes installing air conditioners, heat pumps and geothermal 
heat pumps (unlike the SAE modeling excluding the homes with geothermal system). 
 

state yearmonth Participant_count Non_participant_count 

Carolinas 

201106 0 4934 
201107 344 4653 
201108 1211 3937 
201109 1944 3189 
201110 2680 2515 
201111 3459 1800 
201112 4144 1117 
201201 4799 478 
201202 5209 30 
201203 5253 0 
201204 5203 0 
201205 5202 0 
201206 5128 0 
201207 5197 0 
201208 5184 0 
201209 2307 0 
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Appendix C: Simulation Results 
 

Table D-1.  Unadjusted Normalized Measure Savings from Calibrated Simulations  

Asheville 
Early Replacement Normal Replacement 

kWh/ton kW/ton kWh/ton kW/ton 
AC_seer14 147.1 0.212 43.8 0.040 
AC_seer15 159.5 0.196 56.3 0.024 
AC_seer16 172.5 0.209 69.2 0.038 
AC_seer17 212.2 0.245 109.0 0.074 
AC_seer18 220.5 0.273 117.2 0.102 
AC_seer19 249.6 0.295 146.3 0.124 
AC_seer20 216.8 0.298 113.5 0.126 
AC_seer21 232.2 0.377 128.9 0.205 
Hp_seer14 329.8 0.164 80.6 0.048 
Hp_seer15 438.4 0.250 189.2 0.134 
Hp_seer16 508.0 0.216 258.8 0.100 
Hp_seer17 439.7 0.232 190.5 0.116 
Hp_seer18 564.5 0.242 315.3 0.126 

 

Greenville 
Early Replacement Normal Replacement 

kWh/ton kW/ton kWh/ton kW/ton 
AC_seer14 229.8 0.244 48.8 0.056 
AC_seer15 258.8 0.245 77.7 0.057 
AC_seer16 292.9 0.260 111.9 0.071 
AC_seer17 338.7 0.296 157.6 0.107 
AC_seer18 355.2 0.334 174.2 0.145 
AC_seer19 392.5 0.359 211.4 0.170 
AC_seer20 361.8 0.348 180.8 0.160 
AC_seer21 398.0 0.462 217.0 0.274 
Hp_seer14 372.1 0.218 82.9 0.055 
Hp_seer15 486.7 0.296 197.4 0.133 
Hp_seer16 552.1 0.291 262.8 0.128 
Hp_seer17 515.2 0.315 226.0 0.151 
Hp_seer18 617.2 0.316 327.9 0.153 

 
 

Charlotte 
Early Replacement Normal Replacement 

kWh/ton kW/ton kWh/ton kW/ton 
AC_seer14 277.7 0.228 51.0 0.068 
AC_seer15 313.6 0.239 86.8 0.079 
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Charlotte 
Early Replacement Normal Replacement 

kWh/ton kW/ton kWh/ton kW/ton 
AC_seer16 358.5 0.278 131.8 0.118 
AC_seer17 409.5 0.301 182.7 0.141 
AC_seer18 431.2 0.335 204.5 0.175 
AC_seer19 471.8 0.361 245.1 0.201 
AC_seer20 438.2 0.356 211.5 0.196 
AC_seer21 497.8 0.414 271.1 0.255 
     
Hp_seer14 415.0 0.217 94.5 0.056 
Hp_seer15 538.7 0.275 218.2 0.115 
Hp_seer16 591.4 0.305 270.9 0.145 
Hp_seer17 570.7 0.321 250.2 0.160 
Hp_seer18 664.5 0.324 343.9 0.163 
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Appendix D: DSMore Table 

  
Notes: Coincidence factors to be applied in DSMore using the residential HVAC load shape in the DSMore library.  
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called the “index table” version.
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Executive Summary 
 

Key Findings and Recommendations 
The key findings and recommendations identified through this evaluation are presented below. 

 

Key Findings: Customer Survey  

 There were 305 customers successfully contacted for the survey.  Of these, 262 (85.9%) 

recalled receiving the HECR report.  

o See section titled "Introduction" on page 19.   

 

 97.7% of the customers who recall the HECR are reading the report. If the full number of 

contacted customers are included in this calculation (n=305, as noted above), and the 

assumption is that they throw the HECR away, this brings the percent of customers 

reading the HECR down to 84.5% of the targeted customers.  

o See section titled "Customers Who Read the HECR
 
and Why" on page 19.   

 

 Before being asked about what messages or tips customers recalled from the HECR, most 

surveyed customers that read the report defined energy efficiency in simple terms 

(n=228, or 87.0%), saying "Being energy efficient means saving money" or "use the least 

amount of energy necessary", while some provided specific examples of what should be 

done to be energy efficient, such as "Using insulation and weatherstripping " and 

"Lowering the thermostat " (n=27, or 10.3%). 

o See section titled "Customer Opinions and Actions Regarding Energy 

Efficiency" on page 20.   

 

 On average, surveyed HECR
 
customers scored their interest in energy efficiency at a 

higher score than their interest in reading the HECR, unless they thought that they do less 

than others do to save energy.  This finding is statistically significant with 95% 

confidence.   

o See section titled "Interest in the Energy Efficiency and the HECR" on 

page 24.   

 

 About 80% of the customers overall are happy with how frequently they receive the 

HECR, although those that receive the HECR
 
on a monthly basis indicate a higher level 

of interest in reading the next HECR, which may indicate that those reading the HECR 

monthly are more engaged with the HECR
 
and therefore more interested in the HECR 

overall.   

o See section titled "Frequency of the HECR" on page 24.   

 

 HECR
 
customers' satisfaction with the HECR report does not vary significantly between 

those getting the Line Graph version and those getting the Index Table version.  Overall 

satisfaction scores are high, with the most satisfaction with the reports being easy to read 

and understand, and with the graphics being helpful to them in understanding how their 

energy usage changes over the seasons.    

o See section titled "Satisfaction with HECR" on page 32.   
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Recommendations 

 If the HECR is deployed as a fully-commercialized program, continue to refine the 

presentation of the comparison data through monitoring customer responses and 

leveraging customer surveys. Determine through these and other low-cost methods how 

usage data can be presented most clearly to customers. Duke Energy should keep in mind 

that more information is not necessarily better, and that if the desired understanding of 

social norms of energy use can be achieved with one calculated number, that may be 

enough.  

o See section titled "HECR Report" on page 14.   

 

 Duke Energy should continually refine their selection of tips and facts to be conveyed in 

the HECR report. While tips directly aimed at energy savings are necessary to 

supplement social norm messaging, it may be useful to include other relevant and 

interesting facts so that customers continue to be engaged and interested. However, all 

messaging should be targeted at getting customers to reduce their energy use via behavior 

change or through technology replacement. Messages that move away from this objective 

can reduce the impact of all messaging and reduce program savings. Likewise, while 

messaging to cross-sell other Duke Energy programs is necessary to achieve the second 

of HECR’s stated objectives, Duke Energy may need to take care not to oversell the 

programs, or push programs to customers who are not suitable participants. In order to 

determine whether customers are indeed interested and engaged versus over-saturated 

and numbed, Duke Energy should conduct periodic customer status surveys about these 

and other issues and continue to data mine the programmatic tracking systems to 

maximize portfolio savings. 

o See section titled "Other Report Content" on page 15. 

 

 If cross-selling remains an objective of the HECR product at scale, then Duke Energy 

should formally establish a process to assess the effectiveness of HECR as a lead 

generation mechanism.  

o See section titled "Results" on page 17.   

 

 Add CFL coupons to the HECR mailing if it can be shown that the participants can use 

additional CFLs that they are not likely to purchase on their own. 

o See section titled "Conclusions and Recommendations for Program Changes" on 

page 39. 

 

 The impact evaluation discovered that as a customer’s average usage increases, the level 

of savings from HECR also increases (see the table on the next page).  Therefore, the 

program should target high usage customers to achieve the highest energy savings per 

participant using advanced segmentation analysis methods. 

o See Table 1 on page 5.   

 

 

Impact Summary Tables 
The energy impacts associated with the program were determined by a billing analysis using 

both customers that received the HECR report (the treatment group) as well as a group of 
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customers who did not (the control group).  The billing analysis relies upon a statistical analysis 

of actual customer-billed electricity consumption before and after the HECR treatment period.  

The billing analysis used consumption data from all HECR treatment customers in South 

Carolina (8,258 treatment customers, 4,132 received a monthly report and 4,126 received a 

quarterly report).  A panel model specification was used that incorporated the monthly billed 

energy use across time and customers.  The model included standard statistical procedures to 

control for the effect of weather on usage, as well as a complete set of monthly indicator 

variables to capture the effects of non-measureable factors that vary over time (such as economic 

conditions and season loads).   

 

Table 1 presents the billing data analysis estimate of the impact of the HECR program. It was 

observed that the impacts vary significantly depending upon the average usage of the customer, 

so in addition to estimating the overall impact of HECR
1
, we developed estimates based upon the 

average usage of the customer as well as the frequency of the report (monthly or quarterly) and 

type (Index versus Line). 

 

Table 1.  Usage Level and Annual Savings Summary 

Usage Level 
Annual kWh Per 

Participant 
Savings 

T-Value 

Overall 147 kWh 5.59 

daily use <20 kWh 41 kWh 1.07 
daily use >=20 but <30 kWh 32 kWh 0.81 
daily use >=30 but <40 kWh 173 kWh 3.71 
daily use >=40 but <50 kWh 53 kWh 0.98 
daily use >=50 but <60 kWh 233 kWh 3.18 
daily use >=60 but <70 kWh 160 kWh 1.49 
daily use >=70 but <80 kWh 225 kWh 1.39 
daily use >=80 but <90 kWh 288 kWh 1.09 
daily use >=90 kWh 443 kWh 1.53 

 

Table 2. Annual Savings by Report Frequency and Type 

Report Frequency 
Report 
Type 

Annual kWh 
Per Participant 

Savings 
t-value 

Monthly Line 211 4.42 
Index 229 4.82 

Quarterly Line 70 1.48 
Index 77 1.59 

 

 

                                                 
1
 The overall savings was determined by estimating the model over all customers, irrespective of their usage group.  

Therefore, it captures the proportion of customers in each group, the savings of that group, and also the variability of 

savings in each group.  Therefore, it need not equal the population weighted average savings by usage group. 
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These results show that overall, the HECR program results in statistically significant savings of 

147 kWh/year per customer.  In addition, when looking at this by the average (pre-program) 

usage of the customer, there are a few customer groups that do not show any statistically 

significant change in usage, while there are other groups, at both the highest usage and lowest 

usage range, that show significant savings. Indicating that annual consumption alone may not be 

the sole driver of impacts and other demographics can be explored to target maximized savings.
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Introduction and Purpose of Study 
 
Summary Overview  
This document presents the evaluation report for Duke Energy’s Home Energy Comparison 

Report
 
(HECR) Program as it was administered in South Carolina for customers that began 

participation in May of 2010.   

 

Summary of the Evaluation 
This document presents the evaluation report for Duke Energy’s HECR Program as it was 

administered in South Carolina.   The evaluation was conducted by TecMarket Works with 

assistance from Integral Analytics and Yinsight.  The survey instruments were developed by 

TecMarket Works.  The survey was administered by TecMarket Works.  The impact analysis 

was conducted by Integral Analytics.  Yinsight (a TecMarket Works subcontractor) conducted 

the in-depth interviews with program management.  

 
Evaluation Objectives 
The purpose of this evaluation is to provide feedback that can help the program provider 

consider changes to the program that can help achieve improvement in cost effective operations, 

help understand program impacts and obtain an understanding of customer related conditions and 

satisfaction.   

 

Researchable Issues 
In addition to the objectives noted above, there were a number of researchable issues for this 

evaluation.  These include: 

 

1. To solicit feedback from program participants about their experience with the HECR 

mailings, such as their recollection of the messages and tips, their home energy scores, 

and their satisfaction with the reports.   

2. To gain an understanding of customer demographic categories responding positively to 

the HECR program.   

3. To determine which report (Index or Line graph formats) performs best, and at which 

frequency (monthly or quarterly). 
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Description of Pilot Program 
The Home Energy Comparison Report Program is a pilot being rolled out in some of Duke 

Energy’s jurisdictions; however this report focuses on early insights from the South Carolina 

pilot program.  

 

The purpose of the pilot is to determine whether receiving comparative usage data for similar 

residences in the same geographic area motivates customers to better manage and reduce energy 

usage.  The pilot is structured to target a sample of customers residing in individually-metered, 

owner-occupied, single-family residences served on Duke Energy South Carolina's residential 

rate schedules.  The initial pilot also excluded any customers who had previously participated in 

a Duke Energy energy efficiency program, in an effort to obtain pure “behavioral” impacts
2
. 

Duke Energy, through proprietary techniques, compiles energy usage and publicly available 

information (location, size, home age, occupancy) on nearby similar homes to develop the 

comparisons. Reports are mailed to the residence in one of two formats, either monthly or 

quarterly. The reports contain personalized tips and messages
3
 based on customers’ energy usage 

patterns, information about their homes, as well as follow up opportunities such as an offer to 

participate in Duke Energy's audit programs  

 

Pilot Program Participation 
The initial treatment group consisted of 8,258 SC customers in 2010.  This group was divided 

into two groups. One group received quarterly feedback reports and the second received monthly 

reports.  Each of those groups were in turn further divided into one of two types of reports, with 

one report showing usage data in line formats while the other group received their information in 

a score and Index chart format.  Examples of these HECR formats are presented in Appendix C:  

Sample HECR Mailing:  and Appendix D:  Sample HECR Mailing: Line Graph. 

 

The groups and the group populations used in this analysis are presented below in Table 3. A 

total of  8,258 treatment customers were included in the impact analysis.    

 

 

Table 3.  HECR Treatment Group, 2010 

   Index Chart & 

Score 
Line Chart 

Monthly  2,070 2,062 
Quarterly  2,032 2,094 

 

 

                                                 
2
 Duke Energy’s EE Participation database is first in class regarding the tracking of customer participation at an 

individual level, allowing for a holistic view of customer participation.  This data was then used in the impact 

analysis to further insure no “double counting” of impacts. 
3
 See section "Tips and Messages" for a presentation of the differences between tips and messages. 
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Methodology 
 

Overview of the Evaluation Approach 
This evaluation has three components: management interviews, participant surveys, and an 

impact analysis.   

 

Study Methodology: Process 
The process evaluation has two components: management interviews and participant surveys.  

In-depth interviews were conducting with program management, and the participant surveys 

were conducted with 262 customers in South Carolina.   

 

TecMarket Works developed a customer survey for the HECR Program treatment group 

customers, which was implemented from December 2010 through February 2011.     

 

The complete survey was conducted with a random sample of 262 HECR customers.  When the 

customer was successfully contacted, the surveyor asked that customer if they were familiar with 

the HECR mailings.  If not, the surveyor provided a short description of the HECR mailings they 

have been receiving:  "This program provided information on how much electricity you used in 

the previous month 
4
and in the previous 12 months compared to your neighbors and provided 

tips on how you could lower your electricity use and costs in becoming more energy efficient."  If 

the customer still did not recall the HECR, they were thanked for their time and the call was 

terminated.  If they did recall the HECR, the survey continued regardless of whether they read 

the HECR.  There were 262 customers out of 305 contacted that recalled receiving the HECR 

(85.9%). 

 

HECR customers were surveyed by TecMarket Works.  The survey can be found in Appendix B: 

HECR Customer Survey Instrument.   

 

Study Methodology: Impact 
The analytical method employed to evaluate the impacts relied upon a panel data approach where 

data are available both across households (i.e., cross-sectional) and over time (i.e., time-series). 

With this type of data, it becomes possible to control, simultaneously, for differences across 

households as well as differences across periods in time through the use of a “fixed-effects” 

panel model specification. The fixed-effect refers to the model specification that allows different 

variables across homes that do not vary over the estimation period (such as square footage, 

heating system, etc.) to be explained, in large part, by customer-specific intercept terms that 

capture the net change in consumption due to the program, controlling for other factors that do 

change with time (e.g., the weather).   

 

The fixed effects model can be viewed as a type of differencing model in which all 

characteristics of the home, which (1) are independent of time and (2) determine the level of 

energy consumption, are captured within the customer-specific constant terms.  In other words, 

differences in customer characteristics that cause variation in the level of energy consumption, 

                                                 
4
 Or quarter, depending on how frequently the contacted customer was receiving the HECR.   
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such as building size and structure, are captured by unique constant terms representing each 

unique household.   

 

Algebraically, the fixed-effect panel data model is described as follows:  

 

  (1) 

where: 

 

yit  =  the electricity use for home i during month t (normalized by the number of 

days in that month) 

i   =  constant term for site i 

ß, ß
t
 =  vectors of coefficients  

xit  =  vector of variables that represent factors causing changes in energy 

consumption for home i during month t (i.e., weather) 

T = A vector of monthly indicators for all months in the model.  This is 

included to capture trends in electricity use over time across all customers 

that cannot be captured by weather terms or post-treatment variables.  

These terms lessen the possibility of biased impact estimates from the 

influence of omitted variables. 

ß
*
   =  the coefficient indicating the effect of the program  

treatit  =  a variable indicating that home i received treatment during month t  

it    =  error term for home i during month t. 

 

 

The weather terms included in the model are the heating and cooling degree days for that month, 

tied to the customer location, and to capture the overall trend in electricity usage, monthly 

indicator variables were used for each month in the analysis (i.e., time effects). 

 

Data collection methods, sample sizes, and sampling methodology 

Process 

The complete survey was conducted with a random sample of 262 HECR customers.  The survey 

protocol can be found in Appendix B: HECR Customer Survey Instrument.  We attempted to 

contact program participants by telephone no more than five times at different times of the day 

and different days before dropping them from the randomly sampled contact list.  Call times 

were from 10:00 a.m. to 8:00 p.m. EST Monday through Saturday.   

 

Impact 

The impact evaluation used monthly billing data for all 8,258 HECR treatment customers.  The 

control group, designed by the evaluation team, consisted of almost 27,000 customers, all of 

which were eligible for the program, but were not assigned to the treatment group.  

* t

it i it it ity x treat T        
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Number of completes and sample disposition for each data collection effort 

The complete survey was conducted with a random sample of 262 HECR customers.  TecMarket 

Works set a target of 63-65 completed surveys in each of four groups to reach a minimum total 

of approximately 250 completed surveys.  The four groups are: 

 

1. Customers receiving Index Chart HECR on a monthly basis. 

2. Customers receiving Index Chart HECR on a quarterly basis. 

3. Customers receiving Line Graph HECR on a monthly basis. 

4. Customers receiving Line Graph HECR on a quarterly basis. 

 

Table 4.  Number of Completed Surveys by Customer Group 
HECR 
Type 

Monthly HECR 
Targets 

Quarterly 
HECR Targets 

Monthly HECR 
Completed 

Quarterly HECR 
Completed 

Index  63-65 63-65 64 65 
Line 63-65 63-65 67 66 

 

 

Expected and achieved precision  

Both the expected and achieved precision is 90% ± 10% for the HECR program in total. 

 

Description of measures and selection of methods by measure(s) or market(s) 

This pilot program does not include any energy efficient measures.  The HECR program consists 

of regular mailings to a targeted list of customers as described above. Methods of information 

delivery (index or line graphs) and frequency of delivery (monthly or quarterly) varied.   

 

Threats to validity, sources of bias and how those were addressed 

Since all the customers that received the HECR treatment start the program at the same month 

and receive a report each month, there is no variation in the treatment period across the treatment 

customers.  Thus, it is impossible to differentiate the effect of the treatment from non-program 

effects during the same period.  Therefore, the evaluation of HECR required the development of 

a non-treatment (i.e., control group) to disentangle the program impacts from other 

macroeconomic impacts.  The control group selected by the evaluation team, consisted of 

customers randomly sampled from HECR eligible customers that were not given the report. 

 

While including a non-participating control group in a statistical analysis of an energy efficiency 

program generally introduces self-selection bias, this was not the case for this study of the 

HECR.  Since customers were randomly assigned into the treatment or control group, there was 

no decision by the customer to be part of either group.  Therefore, there is no self-selection, and 

no possibility for bias from self-selection. 
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In order to control for month-to-month non-program impacts, the statistical model included both 

weather and indicator terms for each month in the model.  The indicator terms capture the non-

weather related factors that influence a customer’s electricity independent of whether or not the 

customer was part of HECR.  Thus, the model controls for such effects as the general economic 

condition.   

Freeridership 

Finally, since individuals are randomly assigned to the treatment group, there is no issue of free 

ridership.  This random assignment, plus the large number of customers in the treatment group 

and the fact that not all HECR customers went on to participate in other Duke Energy programs 

during the treatment period, implies that there is no need to include in the model variables that 

capture participation in other energy efficiency programs. The HECR participant and non-

participant both have equal opportunity to participate in other programs. The use of random 

assignment into the test and control groups (conducted by the evaluation team) suggests that both 

the test and control group would have equal predictability of participation in other programs and 

offset each other in the analysis efforts as a baseline condition for both groups. 

 

Snapback and Persistence 

The theoretical additional energy and capacity used by customers that may occur from 

implementing an energy efficiency product, often called “snapback” if it occurs, is by design 

already captured in the impact evaluation through the billing analysis approach.  The billing 

analysis approach uses actual energy use between the pre and post condition compared to what 

would occur without the program (control).  All market or program effects conditions, including 

snapback, are already accounted for in this evaluation method.  Further, there is little to no 

literature or snapback analysis within the evaluation industry that has been able to identify a 

snapback condition.  The so-called snapback that has recently been referenced in the press has 

been the impact of normal electric demand growth that shows up in all customers as new 

products, services, and technologies are acquired and used.  However, as noted above, any 

snapback that does occur would be captured in the evaluation design because of the use of pre 

and post billing analysis.  

 

Persistence of the HECR impacts, without a treatment effect (continued reports delivered) is 

relatively unknown with these types of reports, however persistence can be measured over time 

by extended use of a time series analysis efforts.   The studies that have been conducted indicate 

that the savings remain for at least a year.  Beyond this we have little evidence to support a 

longer projection of persistence, nor do we have the data to develop an algorithm for how 

persistence erodes.  These studies are now in the field and we hope to have some results within 

the evaluation field in the next year or two. At this time the evaluation field is projecting savings 

to last at least one year, but probably beyond a year.  At this time our analysis assumes one year 

of savings persistence.
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Evaluation Findings 
 

Process Evaluation  
 
Interviewees 
For the process evaluation, in-depth interviews were conducted with three Duke Energy program 

managers, a Duke Energy database administrator, and one market analyst consultant.  

 
Program Description 
The Home Energy Comparison Report (HECR) is a pilot designed to achieve two objectives. 

First, provide customers with information that will produce behavioral changes to reduce 

residential energy. Second, cross sell Duke Energy’s other energy efficiency programs. A Duke 

Energy program manager reports that their overall goal is to become an energy partner with the 

customer, rather than just a utility to whom they write a check every month. 

 

The HECR pilot was designed to run for a full year, starting in May of 2010 with approximately 

8,000 customers. Half of these customers receive the HECR report on a monthly basis, the other 

half receive it on a quarterly basis. Duke Energy had started a similar HECR pilot in Ohio a few 

months earlier, and the South Carolina HECR was able to leverage some improvements learned 

from Duke’s Ohio HECR pilot. 

 

At the time of the interviews, Duke Energy was in the middle of determining the basis for 

development of HECR as a full program. The program manager reports that the HECR team is 

working on a business case for a full HECR program, with the decision to be made in the spring 

of 2011. 

 

Program Design and Theory 
A Duke Energy program manager reports that during the design phase, the HECR team 

referenced many different programs, the primary one being the existing Personalized Energy 

Report program (PER
®

). PER
®
 had already been providing customers with comparison 

information, but only for the “average” Duke Energy residential customer on a regional level, not 

for “similar” homes. The key differentiator for HECR is the addition of data comparing the 

customer’s energy usage to those of similar homes in their area. This comparison allows 

customers to see whether their usage is higher or lower than the average home like theirs. 

Customers are also presented with usage data from the most efficient similar homes as another 

point of comparison. The HECR team also referenced “neighborhood” comparison report 

programs offered by third party vendors, but decided to implement the HECR pilot in-house so 

that they could rapidly make tactical changes as they were developing the pilot without incurring 

additional costs. 

 

The program’s theory for successful energy reduction rests upon the concept of “social norms”. 

A large body of research in the social sciences has shown that people tend to conform to the 

social norms around them, even if they may overtly deny any influence. A number of companies 

recently have leveraged this effect and found that customers can reduce energy use anywhere 

between 1.5 to 2.5% when they can compare their energy usage to the social norm of similar 

homes. However, due to the relative infancy of this methodology, there is very little longitudinal 
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data about the persistence of these energy savings. Also, as more and more utilities implement 

comparison report programs, they are beginning to find that customers respond differently to 

these reports. One provocative analysis of a utility comparative energy report program by a 

UCLA economist suggested that if the comparison report presented saving energy as an 

objective that would help the environment, those customers who identified themselves as 

politically conservative actually increased their energy use
5
. Likewise, early results from the 

impact analysis indicate that some market segments increase their consumption when given 

comparative information. The HECR team is aware that customers must be carefully targeted to 

a subset of the residential market who would respond favorably to the comparison report in order 

for the program to produce reliable and predictable savings.  Duke Energy is currently in the 

process of refining their targeting approach for future testing. 

 
HECR Report 
The HECR report was a one page report containing energy saving tips and charts comparing the 

customer’s energy use with others. Duke Energy leveraged its internal analytics department 

resources which includes outside consultants to develop the analytical framework that was used 

to generate the comparisons. This framework defines which homes are considered “similar”, 

what home is considered “average”, how to quantify concepts such as “average usage of a 

similar home” and the “average usage of an efficient home.” 

 

“Similar homes” was defined to consist of at least 100 homes that are similar across four main 

characteristics: their heat source, home square footage, age of home, and number of occupants. 

In more densely populated areas where houses are very similar to one another, there may be over 

1,000 similar homes. Geography is also factored into the targeting comparison. For example, 

customers in rural outlying areas are compared to similarly located homes with similar latitude 

and longitude. “Average” was defined as the statistical median. “Efficient” homes were 

originally identified as those homes in the top 10% of efficiency (energy use per home segment). 

Customers began calling to give the HECR team feedback on how unrealistic the 10% standard 

was. HECR heeded the feedback and changed the definition so that homes in the top 25% were 

considered efficient. 

 

Charts. The results of the comparison analyses were displayed in two ways. In the “line chart” 

method, a customer’s last 13 months of kWh energy usage is displayed in a line chart, along with 

the usage of the “average” and “efficient” similar homes. In the “index” version, customers are 

shown their level of efficiency as a number between 0 and 100. 

 

The HECR team tested different scoring algorithms in the beginning months of the program. 

TecMarket Works believes it is important to leverage information and early feedback findings 

from Duke Energy’s other jurisdictions to improve the South Carolina HECR program.  The 

South Carolina and Ohio HECR programs use different scoring algorithms and the market 

analytics consultant reported that the HECR team learned that the Ohio score, representing a 

rolling average of the past 24 months of energy use, was confusing to the customer. In response 

                                                 
5
 Costa, D. L., and Kahn, M. E. (2010). Energy conservation “nudges” and environmentalist ideology: Evidence 

from a randomized residential electricity field experiment. NBER Working Paper No. 15939. Available at . Vox EU, 

policy portal set up by the Centre for Economic Policy Research. Available at http://www.nber.org/papers/w15939. 

See also http://www.voxeu.org/index.php?q=node/5064 

http://www.nber.org/papers/w15939
http://www.voxeu.org/index.php?q=node/5064
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to that feedback, in South Carolina, the score was based upon usage for a single month, and can 

be treated as a snapshot of energy use. The market analyst reports that the South Carolina 

customers found their score easier to understand. However, informal customer feedback suggests 

that the line chart was still superior to either version of the scores. 

 

The market analyst points out that the critical issue is not about the calculations. “It’s not about 

which is more accurate. It’s about how customers react to each of them.” At the time of the 

process evaluation interviews, Duke Energy has yet to decide whether they want to use both the 

score and the line chart in a fully-commercialized version of HECR
6
. 

 

RECOMMENDATION: If the HECR is deployed as a fully-commercialized program, 

continue to refine the presentation of the comparison data through monitoring customer 

responses and leveraging customer surveys. Determine through these and other low-cost 

methods how usage data can be presented most clearly to customers. Duke Energy should 

keep in mind that more information is not necessarily better, and that if the desired 

understanding of social norms of energy use can be achieved with one calculated number, 

that may be enough.  

 

 

Other Report Content 
The HECR also provides tips on saving energy. In South Carolina, these tips are customized to 

each region of the state rather than to each customer. The SC report has two message boxes that 

contain tips on savings energy and fast facts about energy use.  These tips are written by a 

technical writer, and the Duke Energy program manager is able to assign to the writer which 

current and regional actions should be incorporated into the tips. 

 

The market analyst consultant who developed the analytical framework explains that Duke 

Energy has made a distinction between behavior and structural efficiency. Buying a new heater 

and replacing a window affect structural efficiency, even though “buying” and “replacing” are 

behaviors. The HECR attempts to achieve its energy savings goals through conservation 

behavior. 

 

One HECR staff member reports that they tested the report with a focus group. Another manager 

reports that the tips seemed a little “sales-y” and were not all aimed at getting customers to save 

energy.  

RECOMMENDATION: Duke Energy should continually refine their selection of tips 

and facts to be conveyed in the HECR report. While tips directly aimed at energy savings 

are necessary to supplement social norm messaging, it may be useful to include other 

relevant and interesting facts, such as checking to see whether a new TV is set to a 

brighter “retail mode” or the more efficient “home mode”, so that customers continue to 

be engaged and interested. However, all messaging should be targeted at getting 

customers to reduce their energy use via behavior change or through technology 

replacement. Messages that move away from this objective can reduce the impact of all 

                                                 
6
 After these interviews were completed, Duke Energy’s HECR team made the determination that any new 

commercialized HECR program would only use the line chart. 
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messaging and reduce program savings. Likewise, while messaging to cross-sell other 

Duke Energy programs is necessary to achieve the second of HECR’s stated objectives, 

Duke Energy may need to take care not to oversell the programs, or push programs to 

customers who are not suitable participants. In order to determine whether customers are 

indeed interested and engaged versus over-saturated and numbed, Duke Energy should 

conduct periodic customer status surveys about these and other issues and continue to 

mine the programmatic tracking systems to maximize portfolio savings. 

 

Explaining Comparisons 
Included in each report is a sidebar that explains to the customer who they are being compared 

against. Under the heading “Whose electricity usage is being compared to mine?” are statistics 

about the “similar” homes’ characteristics including geographic area, type of housing (e.g. single 

family), type of heat (electric or non-electric), square footage of the homes, and the age ranges of 

the homes, and the number of homes. 

 
Customer Feedback 
HECR staff has attempted to verify home information in the Report by sending a business reply 

card with one report. Through this process they found that their records on the square footage of 

homes in South Carolina was not always accurate. A few customers said they had done all they 

could to improve energy efficiency and didn’t want to continue receiving report, a few customers 

called to say their home characteristics were incorrect. However, a Duke Energy program 

manager reports that they received customer feedback that was generally positive: “Folks liked 

being able to know where they stand.”  

 
Report delivery 
In order to test whether frequency of messaging affected customer behavior change, half the 

customers received a monthly report while the other half received a quarterly report. 

 

Reports are sent out to customers on an opt-out basis (i.e., they can ask to be excluded from 

receiving the information); HECR staff report that as of May 12, 2011, there have been only 35 

customers who called Duke Energy to opt out. 

 

Duke Energy’s quality assurance procedures included tracking “seeds” that were sent out with 

every mailing, to ensure that the mail drops were made on the expected dates. Duke Energy also 

sent out business reply cards to check if customers needed to make  other corrections to their 

records. 

 
Program Staff View of Improvements to be Considered 
The market analyst reports that the HECR team has had some difficulty getting billing data in a 

timely manner from the data warehouse. Because customers need to be provided with their past 

month’s energy usage, there is only a small time window in which the data must be processed 

and analyzed. The HECR team’s data needs were constantly changing: “Because this was a pilot, 

everything changed each month.” The market analyst interviewed for this assessment reports that 

it is unclear at this point whether the necessarily flexibility could be built into Duke Energy’s IT 

system, and it is unclear whether HECR’s data needs can be settled so that flexibility would not 
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be needed in the future. The interim solution was for Duke Energy to build a separate database as 

a “data test ground”, using a separate server with no backups. 

 

The Duke Energy program manager reports that they are considering whether HECR might be 

delivered online or via digital devices, to reduce program costs associated with mailing the 

reports. 

 
Results 
At the time of these interviews in late 2010, the program staff had not yet begun analyzing the 

impact of the program. The program was designed to support rigorous analysis of savings 

impact.  Analyzing the success of HECR’s cross-selling aspects are planned for the future, after 

enough time has occurred to allow a statistical analysis of cross-program participation between 

participants and non-participants.   The new Duke Energy program manager reports that for a 

commercial launch, cross-selling effects will be analyzed at a high level: this means they are not 

intending to map individual participants from HECR to other programs on a one-to-one basis. 

Instead, they plan to look at overall increase in cross program participation for HECR 

participants as a group, compared to non-participants. 

 

HECR experimental design for impact analysis. The HECR pilot controlled for extraneous 

factors by assigning another population of customers to act as a control to the test group of report 

recipients. Due to random sampling techniques, these control group customers can safely be 

assumed to be similar to the test group customers in every way, except they do not receive the 

HECR report. By using a randomly selected test and control group, by the evaluation team and 

not the implementer, any energy use difference between the two groups may be attributed to the 

HECR report’s influence. 

 

The market analyst reports that to determine the test and control groups, the pool of all eligible 

customers was first divided into approximately 1,000 smaller groups of about 80-100 customers 

each. Then, 1/3 of these groups were randomly assigned to receive the report, with the remaining 

2/3 of the groups acting as controls. 

 

Cross selling. Interviewees mentioned two programs that HECR had promoted. The Energy 

Solutions @ Home program is a home audit targeted at making improvements to a building’s 

envelope. HECR promoted the Energy Solutions @ Home
®
 program by encouraging people to 

go to the Energy Solutions
®
 program, but have not yet heard whether their promotions have 

generated any inquiries. However, there are no formally-established processes to track the 

success of cross-promotions. Likewise, a Duke Energy program manager reports that they used 

HECR to push PER
®
, but (as noted earlier) they had not evaluated the success of those efforts 

yet. 

  

Future of HECR Pilot 
One Duke Energy program manager reports that Duke Energy is developing a strategy to 

coordinate their several residential home energy report offerings. In this strategy, HECR would 

constitute a Level 1 program with basic information pulled from databases. PER
®
 would 

constitute a Level 2 program, with database information supplemented by information that is 

gathered directly from the customers. 
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In a follow-up interview conducted in early 2011, one HECR staff reports that Duke Energy had 

received regulatory permission to continue the South Carolina pilot past the original one year 

duration while the impact evaluations are completed. However, the new HECR program manager 

reports that HECR will need await analysis of final impact results and undergo a stage-gate 

review by senior management prior to final approval.  In view of the generally small levels of 

savings from these types of programs (1-4%), and because savings are often dependant on 

segmentation and targeting strategies, this delay reflects sound judgment on the part of Duke 

Energy.  The use of indiscriminate targeting approaches can result in increased energy 

consumption rather than decreased consumption. Duke Energy reports that they hope the 

commercial launch of the South Carolina HECR will be in early fourth quarter of 2011, to 

anywhere between 88,000 to 150,000 customers. The actual launch size will be determined after 

the HECR staff makes refinements to their customer targeting, to identify those customers who 

would be most likely to respond positively to the comparison report. 
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Results From HECR Customer Surveys 
 

Introduction 
TecMarket Works conducted telephone surveys with 262 randomly selected program participants 

in the state of South Carolina from mid-December 2010 through early February 2011.  This 

section presents the results from the surveys.  The survey instrument can be found in Appendix 

B: HECR Customer Survey Instrument.   

 

When the customer was successfully contacted, the surveyor asked that customer if they were 

familiar with the HECR mailings.  If not, the surveyor provided a short description of the HECR 

mailings they have been receiving:  "This program provided information on how much electricity 

you used in the previous month 
7
and in the previous 12 months compared to your neighbors and 

provided tips on how you could lower your electricity use and costs in becoming more energy 

efficient."  If the customer still did not recall the HECR, they were thanked for their time and the 

call was terminated (n=42, or 13.9% did not recall the program reports).  If they did recall the 

HECR, the survey continued regardless of whether they read the HECR.  There were 262 

customers out of 305 contacted that recalled receiving the HECR (85.9%). 

 

The results from the full 262 completed SC surveys are presented below, with the results of one 

partial survey included as applicable
8
.  Also, there are a number of questions that were only 

asked if the survey respondent was able to recall any of the tips or messages, or if they read the 

HECR
 
mailing.  Therefore, the number of respondents answering a question varies, and are 

presented as appropriate to the context throughout this section.   The responses below are 

segregated into two groups: those that received index chart comparison reports and those that 

received line graph reports. 

 

Table 5.  Number of Completed Surveys by Customer Group 
HECR 
Type 

Monthly HECR 
Targets 

Quarterly 
HECR Targets 

Monthly HECR 
Completed 

Quarterly HECR 
Completed 

Index  63-65 63-65 64 65 
Line 63-65 63-65 67 66 

 

Customers Who Read the HECR and Why 

Almost all of the surveyed customers report that they read the HECR when they receive it.  Over 

all HECR types
9
, 97.7% of the customers responding to the survey and who remember the 

reports are reading them.  If the full number of contacted customers are included in this 

calculation (n=305, as noted above), and it is assumed that they throw the HECR away, this 

brings the percent of customers reading the HECR down to 84.5% of the targeted customers.  

Table 6 below shows the percent of surveyed customers that read the HECR when they receive 

it, by type and frequency of their reports.  Over 95% of all HECR
 
customer groups read the 

reports. 

 

                                                 
7
 Or quarter, depending on how frequently the contacted customer was receiving the HECR.   

8
 One contact was not able to complete the full survey, but the responses from that partial survey are still presented 

when a response to the question was provided.   
9
 Monthly Index, Monthly Line, Quarterly Index, Quarterly Line 
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Table 6. Customers That Read the HECR 

HECR 
Type 

Monthly HECR  
Count 

Monthly HECR
 

Percent 

Quarterly 
HECR  
Count 

Quarterly HECR  
Percent 

Index  64 100.0% 62 95.4% 
Line 64 95.5% 66 100.0% 

 

We asked surveyed customers who read the HECR
 
why

 
they read it.  Almost 30% of them say 

they are reading it to see the comparison made to other's energy usage.   

 

A list of the responses is below with the number and percentage
10

 of customers providing each of 

the responses.   

 

 "To see the comparison with other's energy usage."  (N=77,  29.4%) 

 "To see the comparison with other's energy usage, and how my energy use changes over 

time." (N=16, 6.1%) 

 "To see my energy use over time." (N = 9,  3.4%) 

 "I want to lower my energy bills." (N = 8,  3.1%) 

 "I'm curious about the information provided." (N = 5,  1.9%) 

 "I have made improvements and want to see the results." (N = 3, 1.1%) 

 "I want to save energy and lower my bills." (N = 3,  1.1%) 

 "To see how energy efficient my home is." (N = 3, 1.1%) 

 "To understand why my bills are so high." (N = 2, 0.8%) 

 "Because it comes with my bill." (N = 1, 0.4%) 

 "For a good laugh, the reports are stupid and inaccurate." (N = 1, 0.4%) 

 "Selling my house and will use information to market it." (N = 1, 0.4%) 

 "To show my children how much energy they waste." (N = 1, 0.4%) 

 

The six surveyed customers that reported they throw the HECR away provided the following 

reasons for not reading the HECR: 

 

 "I’m too busy/don’t have time."     

 "It’s too confusing."       

 "Too low a priority for me."      

 "I am already more efficient than average."    

 "I get too much mail."       

 "It is always the same."      

 

Of the six customers that throw out the HECR, one of them (17%) said that they did read them at 

one time, but have stopped reading them because "I get too much mail." 

Customer Opinions and Actions Regarding Energy Efficiency 

We asked surveyed HECR
 
customers if they thought that their efforts to decrease their energy 

consumption were about the same, more, or less than what others typically do to save energy.  

                                                 
10

 Percentages do not add up to 100% due to rounding. 
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The question was worded as "When you consider the efforts you and your household make to 

decrease your energy consumption at your home, do you feel that on average your efforts are 

less than what others typically do, about the same as what others typically do, or more than what 

others typically do?".  The results are presented in Table 7.  For those customers that throw out 

the HECR, the responses are evenly distributed.  Of customers that read the HECR, the highest 

percentage (46.9%) believes that they do about the same as others do to be more energy efficient.  

About 5% believe that they do less than others.  This suggests that most customers still believe 

they are doing the same or more than others with regard to efficiency and few believe they are 

doing less. Also customers that believe they are doing more are more likely to read the report. As 

a result it may be the case that customers that have participated in an efficiency program may be 

a good candidate for the reports in the future. 

 

Table 7.  HECR Customers' Perceived Energy Efficiency Actions 

 More Than 
Others 

Same As 
Others 

Less Than 
Others 

Don't Know Total 

Read It 104 120 13 19 256 
Throw It Away 2 2 2 0 6 

Percent  

Read It 40.6% 46.9% 5.1% 7.4% 100.0% 
Throw It Away 33.3% 33.3% 33.3% 0.0% 99.9% 

 

 

We asked all surveyed customers to define, in their own words, "what it means to be energy 

efficient".  The responses for those that do not read HECR are below.   

 

 "Being aware of energy use." 

 "Use the least amount of energy necessary." 

 "Being cautious about cooling & heating decisions." 

 "Try to use less energy." 

 "Don't waste energy or water." 

 "Don't waste energy." 

 

Most surveyed customers that read the HECR defined energy efficiency in simple terms (n=228, 

or 86.7%), saying "Being energy efficient means saving money" or "use the least amount of 

energy necessary", while some provided specific examples of what should be done to be energy 

efficient, such as "Using insulation and weatherstripping " and "Lowering the thermostat " 

(n=27, or 10.3%).  A list of responses (mentioned by at least two people) from surveyed 

customers who read HECR is below. 

 

Non-Specific Responses, n=228 

 "Being energy efficient means saving money." (N= 66) 

 "Use the least amount of energy necessary." (N= 39) 

 "Don't waste energy." (N= 38) 

 "Try to use less energy." (N= 20) 

 "Being energy efficient means saving money and helping the environment." (N= 13) 

 "Conserving energy." (N= 8) 
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 "I do not know." (N= 8) 

 "Try to use less energy while staying comfortable." (N= 5) 

 "Conserving energy and natural resources." (N= 4) 

 "Using resources wisely." (N= 4) 

 "Getting more for less." (N= 3) 

 "Saving energy and going green." (N= 3) 

 "Being aware of energy use." (N= 2) 

 "Cutting back on our energy use." (N= 2) 

 "Don't be an energy hog." (N= 2) 

 "Don't waste energy and help Duke Energy."  (N= 2) 

 

Specific Responses, n=27 

 "Using insulation and weatherstripping to stay comfortable and save energy." (N= 5) 

 "Lowering the thermostat and keeping windows sealed." (N= 3) 

 "Using CFLs and lowering the thermostat." (N= 3) 

 "Keeping my house sealed and insulated." (N= 2) 

 "Turning off unnecessary lights and appliances." (N= 2) 

 "Turning off unnecessary lights and having proper insulation." (N= 2) 

 "Using energy efficient equipment" (N= 2) 

 

Additional (all n=1) responses can be found in Appendix E: What It Means to be Energy Efficient. 

 

We asked surveyed customers what they do to be more energy efficient.  The question of "What 

do you do to be more energy efficient?" was repeated to allow for up to four responses.  The full 

list of responses can be found in Appendix F: What Surveyed Customers Do to be More Energy 

Efficient.   

 

While most respondents could provide three or four things that they have done to reduce 

consumption (60.2%), a very small percent of surveyed customers (11.2%) were only able to 

identify one thing that they did to be more energy efficient, with the most common self-reported 

energy efficient action being to "turn off lights".  Most surveyed customers were able to provide 

3 actions or measures, as presented in Figure 1 below.   
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Figure 1.  Number of Practices Energy Efficient Actions or Measures Taken by Surveyed 

Customers 

 

There were a total of 722 energy efficient actions taken reported by the 262 customers surveyed 

(mean=2.76 per person).  The most common responses (n=10 or more customers) are 

summarized in Figure 2 below.  The full list of 722 actions is presented in Appendix F: What 

Surveyed Customers Do to be More Energy Efficient.  The most common customer response 

was "turn off lights", with 45.8% reporting this action.  Other common responses include "lower 

the thermostat" with 34.0% reporting they do this, and 29.8% of the surveyed HECR
 
customers 

use CFLs in their homes.   

 

 
Figure 2.  What Surveyed Customers Do To Save Energy (n=262) 
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Interest in the Energy Efficiency and the HECR 

We asked surveyed HECR
 
customers about their interest in energy efficiency and their interest in 

reading the next HECR
 
they will receive.  Customers were asked to rate their interest on a 1-10 

scale, with 1 meaning "very uninterested" and 10 meaning "very interested".   On average, 

surveyed HECR
 
customers scored their interest in energy efficiency at a higher score than their 

interest in reading the HECR unless they thought they did less than others to conserve energy.  

This group was more interested in reading the next HECR than they were in energy efficiency in 

general.  Overall, the difference in interest is statistically significant as shown in Table 9.   Table 

8 below presents the mean interest scores for all surveyed customers by whether or not they read 

the HECR, and by their self-reported energy efficiency actions compared to others.  For 

example, those that say they do "less than" others when it comes to decreasing their energy 

consumption have the lowest mean interest in energy efficiency score.   

 

Table 8.  Mean Customer Interest in Energy Efficiency and Reading the HECR 

 Interest in Energy Efficiency Interest in Reading the Next HECR 

All Surveyed Customers 

Read It 8.65 8.10 
Throw It Away 7.33 5.80 

Surveyed Customers Indicating EE Actions are "About the Same" as Others 
Read It 8.33 7.78 
Throw It Away 5.50 2.50 

Surveyed Customers Indicating EE Actions are "Less Than" Others 
Read It 8.08 8.77 

Throw It Away 6.50 7.00 

Surveyed Customers Indicating EE Actions are "More Than" Others 
Read It 9.13 8.65 
Throw It Away 10.00 10.00 
Surveyed Customers Indicating EE Action Comparison to Others is "Don't Know" 

Read It 8.42 6.63 
Throw It Away - - 

 

 

 Table 9. One-Sample Test of the Difference in Interest 

Interest 
In: 

 

t df 
Sig. (2-
tailed) 

Mean 
Difference 

95% Confidence Interval 
of the Difference 

    Lower Upper 

EE 84.344 255 .000 8.64844 8.4465 8.8504 
HECR 60.275 255 .000 8.10156 7.8369 8.3663 

 
 

 

Frequency of the HECR 

Table 10 below presents the number of surveyed HECR customers who indicated they read the 

HECR and their preferences on the frequency in which they receive the HECR, along with that 

group’s mean interest score (in reading the next HECR).  About 80% of the customers overall 

are happy with how frequently they receive the HECR, although those that receive the HECR
 
on 
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a monthly basis (rather than quarterly) indicate a higher level of interest in reading the next 

HECR, which may indicate that those reading the HECR monthly are more engaged with the 

HECR
 
and therefore more interested in the HECR overall compared to the customers who 

receive the quarterly reports.   

 

Table 10.  Frequency of the HECR 

Customer Preference 

Monthly Quarterly 

Overall Index  
(n=64) 

Line  
(n=64) 

Index  
(n=62) 

Line  
(n=66) 

Don't Want to Get Any N=6 N=2 N=2 N=0 N=10 
  Percent 9.4% 3.1% 3.2% - 3.9% 
  Interest Score 3.0 3.0 3.0 -  

Less Frequently N=9 N=11 N=1 N=5 N=26 
  Percent 14.1% 17.2% 1.6% 7.6% 10.2% 
  Interest Score 6.8 6.3 4.0 5.2  

Same Frequency N=49 N=51 N=54 N=51 N=205 
   Percent 76.6% 79.7% 87.1% 77.3% 80.1% 
  Interest Score 8.8 8.9 8.1 8.3  

More Frequently N=0 N=0 N=5 N=9 N=14 
  Percent - 0% 8.1% 13.6% 5.5% 
  Interest Score - - 9.4 9.3  

Prefer E-mail Version N=21 N=13 N=13 N=18 N=65 
  Percent 32.8% 20.3% 21.0% 27.3% 25.4% 

 

Of the monthly HECR customers that would prefer to get the HECR less frequently, two 

indicated they would like to get it twice a year, 14 indicated they would prefer to receive the 

HECR quarterly or a few times a year, and 3 said every other month would be preferable.  One 

customer said that only once (ever) would be preferable.   

 

Of the quarterly HECR customers that would prefer to get the HECR less frequently, two 

indicated they would like to get it annually and 2 indicated they would prefer to receive the 

HECR twice a year.  Of the quarterly HECR customers that would prefer to get the HECR more 

frequently, seven indicated they would like to get it monthly and five indicated they would prefer 

to receive the HECR every other month.   

 

Three of the six customers who indicated that they do not read the HECR receive the report 

monthly, and all of them would like to continue to receive it at the same frequency.  One 

indicated they would like to receive a HECR only when there is a significant change in their 

energy consumption.    

 

Of the three quarterly HECR customers that do not read the HECR, one does not want to receive 

them at all, and the other two are fine with receiving the HECR quarterly.    

 

Tips and Messages 
The series of questions regarding recalled tips and message that were asked of surveyed HECR 

customers can be found in Appendix B: HECR Customer Survey Instrument starting on page 43, 

and begin with question 9.  First we asked if they recalled any of the tips that they read on the 

HECR, and if they did, we asked which tips they recalled.  For all recalled tips and messages (up 
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to four
11

), we asked a series of questions about those tips or messages they recalled.  We asked if 

their response to the tip or message was favorable, if it was believable, if and what they did in 

response to the tip or message, and how influential the HECR
 
was in their decision to take the 

action.   

 

Duke Energy provided TecMarket Works with an example of each HECR
 
mailing, and the 

database of customer contacts provided to TecMarket Works included which HECR mailings 

customers received and when (by the mail drop date provided).  With this information, we 

determined if the message or tip they recalled was a correct or false recollection of a tip or 

message they received.  If the recalled tip or message was correct, we calculated how many days 

passed from the day they received the HECR with that tip or message to the day that they were 

surveyed by TecMarket Works.   

 

If a message or tip was sent to a customer on multiple HECRs, then the days to recall - or days 

from receiving the HECR mailing with that HECR message or tip to the day the customer was 

surveyed - is from the last HECR mailing with that message.  For example, if the customer 

received a furnace filter tip on a report with a mail drop date of September 29, 2010 and again 

received a furnace filter tip with a mail drop date of October 28, 2010, and then was surveyed on 

February 8, 2011, we count the number of days from the October drop date for the "days to 

recall" metric, which would be 103 days in this example (instead of 132).   

 The Difference Between Tips and Messages 

Duke Energy staff provided a key to what energy efficiency statements were tips and which were 

messages.  The key can be found in Appendix I:  Summary of Tips and Messages.  In summary, 

the difference was the location of the statements on the HECR.  Examples of the HECR
 
provided 

to TecMarket Works can be found in Appendix J: All Examples of All HECR Mailings.   

Recalled Tips and Messages 

Surveyed HECR
 
customers

 
that read the HECR

 
were asked if they recalled any of the tips or 

messages on any of the HECRs
 
they received.

  
Table 11 presents a summary of how many 

surveyed HECR
 
customers recalled tips or messages.  The top row of the table presents the 

number of customers recalling tips or messages in each of the four groups, with the percent of 

each group in the second row.  

 

The bottom four rows in Table 11 present the same metrics as the top 4 rows, but only consider 

tips and messages that were correctly recalled.  There were very few surveyed HECR
 
customers 

(n=18, or 7.0%) that incorrectly recalled a tip or message.  A higher percentage of HECR
 

customers are correctly recalling tips or messages if they receive the monthly version of the 

HECR.  The average number of tips or messages recalled is slightly higher for the monthly 

HECR recipients.  Table 11 presents the mean number of tips or messages recalled for the full 

group of surveyed HECR customers that read the HECR, and the mean for those surveyed 

customers who recalled at least one tip or message.  For those that recall at least one tip or 

message, the mean number of tips or messages recalled by Index Table HECR recipients is 1.27 

                                                 
11

 Only three customers recalled four tips, all others recalled 0-3 tips or messages.   
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for those receiving the HECR monthly, and 1.38 for those receiving the  Line Graph HECR 

monthly.     

 

Table 11.  Summary of Number of Tips and Messages Recalled 

 Monthly Quarterly 

Index  
(n=64) 

Line  
(n=64) 

Index  
(n=62) 

Line  
(n=66) 

Count of Customers Indicating They Recalled Tips or 
Messages 33 21 12 32 

Percent of Customers Indicating They Recalled Tips 
or Messages 51.6% 32.8% 19.4% 48.5% 

Mean Number of Tips or Messages Recalled 
(maximum of 4), All Surveyed 0.80 0.47 0.35 0.85 

Mean Number of Tips or Messages Recalled 
(maximum of 4), All Surveyed With At Least One 
Recalled Tip or Message 

1.55 1.43 1.83 1.75 

The Values Below Consider Only Correctly Recalled Tips and Messages 

Count of Customers Recalling At Least One Tip or 
Message Correctly 30 16 10 24 

Percent of Customers Recalling At Least One Tip or 
Message Correctly 46.9% 25.0% 16.1% 36.4% 

Mean Number of Correctly Recalled Tips or 
Messages (maximum of 4), All Surveyed 0.59 0.34 0.18 0.45 

Mean Number of Correctly Recalled Tips or 
Messages (maximum of 4), All Surveyed With At 
Least One Correctly Recalled Tip or Message 

1.27 1.38 1.10 1.25 

 

Tips and messages that were excluded from this analysis are as follows: 

 

 Buy EE appliances (N=4) 

 Do laundry at night 

 Fix faucet drips 

 Install EE windows & doors (N=2)  

 Insulate water heater 

 Insulation (N=8) 

 Layering clothes (N=2) 

 Lower water heater temperature (N=5) 

 Power strip 

 Replace old AC units 

 Take shorter showers (N=2) 

 Turn lights off (N=12) 

 Turn off electronics (N=2) 

 Use passive solar heating 

 Wash with cold water (N=2) 

 Weather stripping (N=7) 

 Wrap hot water pipes 
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Comparison: Messages versus Tips 

The primary difference between a tip and a message is the location of the statement on the 

HECR.  For a complete list of messages and tips included in this analysis, please see Appendix I:  

Summary of Tips and Messages.  Table 12 presents the mean number of tips and messages 

recalled by HECR group, and the mean number of days to recall that tip or message.   

 

The surveyed Index Table Monthly HECR
 
customers were more likely to recall tips over 

messages, but the opposite is true for other groups, who recalled messages more frequently.  The 

tips cover a variety of topics such as limiting time that their refrigerator door is open, dressing 

for the weather, installing programmable thermostats, etc.  Recalled messages were almost all 

about CFLs, which is arguably the most expected answer.  Almost all of the messages recalled 

(55 out of 59, or 93.2%) are about CFLs, and statements about CFLs was a message that was 

repeated over multiple HECR mailings for many customers.  This could help explain why the 

days to recall is much lower for messages than tips.  As explained above, when messages (or 

tips) were repeated on multiple HECR mailings, we used the most recent HECR drop date for 

calculating Days to Recall.   

 

Table 12.  Number of Correctly Recalled Tips and Messages 

 Monthly Quarterly 

Index 
(n=30) 

Line 
(n=16) 

Index 
(n=10) 

Line 
(n=24) 

Number of Correctly Recalled Tips 23 7 4 9 
Mean Number of Tips per Customer 0.77 0.44 0.40 0.38 
Number of Correctly Recalled Messages 15 15 7 21 
Mean Number of Messages per Customer 0.50 0.94 0.70 0.88 
     

Mean Days of Recall: Tips 106 95 94 160 
Mean Days of Recall: Messages 58 69 51 42 

 

The tables below present all of the correctly recalled tips and messages
12

 (note that most are tips, 

so only messages are noted in the first column and are at the bottom of the list for each table), the 

number of surveyed customers recalling the tip or message, how many of them responded to the 

tip or message favorably, how many found it believable, and finally, how many of them took 

action based on the tip or message along with the influence of the HECR on their taking the 

action.  The Influence Score was determined by calculating the mean response to the following:  

"Please indicate how influential the Home Energy Comparison Report was to your decision to 

take this action using a 1 to 10 scale with 1 meaning the report had no influence and you would 

have taken this action on your own, and 10 meaning that the report was very influential and that 

you would not have taken this action on your own without reading the tip on the Report."  

 

For surveyed HECR customers that receive the Monthly Index report, the most commonly 

recalled tips were to adjust the water heater temperature (n=8), and seal drafts (n=6).  Of these 

two, the water heater tip resonated most favorably with customers with a score of 9.0 out of 10, 

and all 8 of them found the tip believable and took action in response to the tip.  HECR’s 

influence on their action was given a score of 7.7 out of 10.   

                                                 
12

 Tips are presented alphabetically for easy reference and comparison between the four groups.  Recalled messages 

are at the bottom of each of the tables.   
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Table 13.  Recalled Tips and Messages:  Monthly Index, n=30 Surveyed Customers 

Recalled Message or 
Tip 

Number of 
Recalls for 
This Tip or 
Message 

Mean 
Favorability 

Score 

Number 
Finding It 
Believable 

Number of 
Customers 

Taking Action 

Mean 
Influence 
Score of 
HECR on 

Action 

Furnace filter 1 7.0 1 1 8.0 
Lower Thermostat 3 9.0 3 3 3.3 
Power strip 1 10.0 3 1 9.0 
Programmable 
thermostat 2 8.0 2 1 1.0 

Seal 6 8.8 6 6 6.8 
Water Heater 8 9.0 8 8 7.7 
Message: CFLs 15 7.6 14 14 4.0 
 

There were fewer Monthly Line customers recalling messages and/or tips (n=16 out of 64, or 

25%).  Their recalled tips and messages are presented below in Table 14.  Most commonly 

recalled was the message about CFLs, with 11 customers recalling it with a mean favorability 

score of 7.9.  All surveyed customers said they took action in response to this message.  Tips 

were not recalled by many, with each recalled tip being recalled by only one surveyed customer 

in this group.  However, all the favorability scores provided for the tips were high, and everyone 

found the tips believable and many took action based on the HECR tips provided.   

 

Table 14.  Recalled Tips and Messages:  Monthly Line, n=16 Surveyed Customers 

Recalled Message 
or Tip 

Number of 
Recalls for 
This Tip or 
Message 

Mean 
Favorability 

Score 

Number 
Finding It 
Believable 

Number of 
Customers 

Taking 
Action 

Mean 
Influence 
Score of 
HECR on 

Action 

EE Windows 1 7.0 1 0 - 
Fix leak 1 8.0 1 1 9.0 
Furnace filter 1 9.0 1 1 - 
insulated dishes 1 10.0 1 0 - 
Programmable 
thermostat 1 8.0 1 1 8.0 

Turn off electronics 1 8.0 1 1 8.0 
Water Heater 1 6.0 1 0 - 
Message: CFLs 11 7.9 11 7 8.1 
Message: Lower 
Thermostat 1 9.0 1 1 8.0 

Message: 
Programmable 
Thermostat 

1 10.0 1 1 2.0 

Message: Seal 2 7.0 2 0 - 
 

Customers that receive the HECR on a quarterly basis responded favorably to the tips and 

message and took action influenced to some degree by the HECR, particularly to the CFL 

message.  However, very few messages or tips were recalled by this group, with only 10 out of 

62 (16%) recalling the 11 tips and messages recalled.  For every tip and message recalled, all the 
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surveyed customers took action based on the HECR tip and messages, with high HECR 

Influence scores.   

 

Table 15.  Recalled Tips and Messages:  Quarterly Index, n=10 Surveyed Customers 

Recalled Message 
or Tip 

Number of 
Recalls for 
This Tip or 
Message 

Mean 
Favorability 

Score 

Number 
Finding It 
Believable 

Number of 
Customers 

Taking Action 

Mean 
Influence 
Score of 
HECR on 

Action 

Lower thermostat 3 8.3 2 3 10.0 
Pause at fridge 1 8.0 1 1 10.0 
Message: CFLs 7 8.9 6 7 6.7 
 

Quarterly Line customers are similar to the Quarterly Index customers in their recall of messages 

and tips with CFLs and lowering the thermostat being the most commonly recalled.    

 

Table 16.  Recalled Tips and Messages:  Quarterly Line, n=24 Surveyed Customers 

Recalled Message 
or Tip 

Number of 
Recalls for 
This Tip or 
Message 

Mean 
Favorability 

Score 

Number 
Finding It 
Believable 

Number of 
Customers 

Taking Action 

Mean 
Influence 
Score of 
HECR on 

Action 

Lower thermostat 3 8.3 3 2 8.0 
Pause at fridge 1 9.0 1 1 8.0 
Printer 1 10.0 1 1 10.0 
Programmable 
thermostat 4 8.8 4 3 9.0 

Message: CFLs 21 8.8 20 20 6.8 
 

Table 17 presents all the above recalled tips and messages in one table, combining all counts and 

averaging the favorability and influence scores of all responses for each tip or message.  The 

CFL message was recalled by 54 surveyed customers (out of 80 recalling tips and messages, 

67.5%), with 49 of them taking action in response to this tip (90.7%) with a mean influence score 

of 6.2 out of 10, indicating that the HECR did, to some degree, influence their actions.  Many of 

these customers said that they called Duke Energy to get the coupons for CFLs and are replacing 

some or all of their bulbs with CFLs, or in the process of transitioning to all CFLs.   

 

Table 17.  All Recalled Tips and Messages 

Recalled Message 
or Tip 

Number of 
Recalls for 
This Tip or 
Message 

Mean 
Favorability 

Score 

Number 
Finding It 
Believable 

Number of 
Customers 

Taking Action 

Mean 
Influence 
Score of 
HECR on 

Action 

EE Windows 1 7.0 1 0 - 
Fix leak 1 8.0 1 1 9.0 
Furnace filter 2 8.0 2 2 8.0 
Insulated dishes 1 10.0 1 0 - 
Lower Thermostat 10 8.6 9 9 5.3 
Pause at fridge 3 8.3 3 2 9.0 
Printer 1 10.0 1 1 10.0 
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Power strip 1 10.0 3 1 9.0 
Programmable 
thermostat 7 8.4 7 5 6.0 

Seal 7 8.6 7 6 6.8 
Turn off electronics 1 8.0 1 1 8.0 
Water Heater 8 8.5 7 7 7.3 
Message: CFLs 54 8.3 49 48 6.2 
Message: Lower 
Thermostat 1 9.0 1 1 8.0 

Message: 
Programmable 
Thermostat 

1 10.0 1 1 2.0 

Message: Seal 2 7.0 2 0 - 
 

 

The tips and messages were received by HECR customers at varying times, with some tips and 

messages being repeated.  The "days to recall" metric is one that is presented here so that readers 

can determine the "staying power" of certain tips and messages by comparing their recall rates, 

favorability and influence with the days to recall presented in Figure 3.  The drop dates of the 

messages and tips as presented in Appendix I:  Summary of Tips and Messages.  The tips and 

messages with the lowest mean number of days to recall were all tips and messages that were 

sent within the previous few months of the survey.  However, many of the tips and messages 

have a very long gap from being presented in a HECR to the time the customer was surveyed.   

 

 

 
Figure 3.  Mean Days to Recall Tips and Messages, All Groups 

 

Tip and Message Relevance 

Almost all (89 out of 98, or 90.8%) of the surveyed HECR
 
customers that correctly or incorrectly 

recalled tips or messages felt that the tips and messages included on the HECR
 
were relevant and 
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applied to them and to their household.  Two said they didn't feel the tips and messages were 

relevant and provided the following comments about their relevance.  

 

 "Turn off electronics." 

 "Window insulation/replacement - I would like to, but can't afford to make 

improvements." 

 

Other Energy Efficiency Actions Taken 
Many of the surveyed HECR customers have taken actions since January of 2010 (when they 

started receiving the HECR mailing) that they say were not influenced by the HECR messages or 

tips.  Table 18 presents the number and percent of surveyed customers who have reported that 

they have taken energy efficient actions.  If the customer indicated that they took action, we 

asked them what they did.  These open-ended responses are in Appendix K: List of Self-

Reported Energy Efficiency Actions.  The first question was open-ended and contains a variety 

of responses.  The series of questions following the first asked about specific changes that they 

may have made in their homes.  While there are some differences between those that read HECR 

and those that do not, please keep in mind that there were only 6 surveys with people that do not 

read the HECR.    

 

Table 18.  Energy Efficiency Actions Taken by Customers 

 

Read HECR 
(N=257) 

Throw Away HECR 
(n=6) 

N Percent N Percent 

Has Taken Energy Efficiency Action 94 36.6% 1 16.7% 
Has Replaced Appliances 75 29.2% 1 16.7% 
Changes Affecting Cooling of Home 83 32.3% 0 - 
Changes Affecting Heating of Home 97 37.7% 1 16.7% 
Changes Affecting Lighting of Home 177 68.9% 4 66.7% 
Changes Affecting Electronics or Computers 60 23.3% 1 16.7% 
Changes Affecting Hot Water Heating 54 21.0% 2 33.3% 
Has a Swimming Pool or Spa 30 11.7% 1 16.7% 
Changes Affecting Pool or Spa 13 5.1% 0 - 

 

Satisfaction with HECR 

Customers who indicated that they read the HECR
 
(n=257)

 
provided their satisfaction with 

various aspects of the HECR.  Their satisfaction is presented in this section.   

 

Surveyed HECR customers that read the HECR were asked to indicate their agreement with a 

series of statements using a scale of 1-10, with 1 indicating that they strongly disagreed with the 

statement, and 10 indicating that they strongly agreed with the statement.  A summary of the 

results are presented in Table 19.   

 

The highest levels of satisfaction across the four groups are bolded in Table 19 below.  Overall 

scores are high, with the most satisfaction with the reports being easy to read and understand, 

and with the graphics being helpful to them in understanding how their energy usage changes 

over the seasons.  

 

Table 19.  Mean Satisfaction with HECR 
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Statement 
Monthly Quarterly 

Overall Index  
(n=64) 

Line  
(n=64) 

Index  
(n=62) 

Line  
(n=66) 

The reports are easy to read and 
understand. 9.23 9.21 9.48 9.0 9.23 

The energy saving tips in the report 
provided new ideas that I was not 
previously considering. 

6.89 7.38 7.0 7.0 7.06 

I find the reports useful. 8.20 8.16 8.44 8.35 8.29 
I enjoy receiving and reading the 
reports. 8.19 8.16 8.48 8.32 8.29 

I find the graphics helpful in 
understanding how my energy usage 
compares to others like me.     

8.55 8.75 8.50 8.72 8.63 

I find the graphics helpful in 
understanding how my energy usage 
changes over the seasons.     

NA13 8.92 NA 8.85 8.88 

Overall I am satisfied with the 
reports. 8.86 8.74 8.87 9.0 8.87 

 

 

Many of the surveyed HECR
 
customers are sharing or discussing their reports with others.  If 

they indicated that they did share or discuss their HECR with others, we asked with whom they 

shared or discussed it.  Table 20 presents the percent of customers sharing or discussing their 

HECR by HECR type and frequency with the overall percentage presented in the last column.  

Almost half (45.7%) of the surveyed customers shared or discussed the HECR with their 

families.  Another 14.1% shared or discussed their reports with others outside their families, such 

as co-workers, neighbors, and/or friends.    

 

Table 20.  Percent of HECR Customers Sharing Their Reports with Others 

 
Monthly Quarterly 

Overall Index  
(n=64) 

Line  
(n=64) 

Index  
(n=62) 

Line  
(n=66) 

Percent discussing their HECR with 
others in their household.   50.0% 48.4% 40.3% 42.4% 45.7% 

Percent discussing their HECR with 
others outside of their household.   21.9% 10.9% 8.1% 15.2% 14.1% 

 

 
Energy Efficiency Scores 
We asked surveyed customers that read the HECR

 
how useful they found the Home Energy 

Comparison Score on a 1 to 10 scale with 1 meaning "Not At All Useful" and 10 meaning "Very 

Useful".  We also asked them if their score had gotten better (decreased score), stayed the same, 

or gotten worse (increased score), and if they were trying to improve their score.   

 

                                                 
13

 This statement was read only to HECR customers that receive the Line Graph version of the report, as it does not 

apply to those that get the Index Table version. 



TecMarket Works Evaluation Findings 

November 8, 2011 34 Duke Energy 

Table 21 below presents the number and percentage of surveyed HECR customers that think 

their score is getting better, worse, or staying the same.  Most believe that it's getting better 

(34%) or staying the same (42%), and about 16% don't know how it's changed.    

 

Table 21.  HECR Customer Self-Reported Score Changes 

 Monthly Quarterly 
Overall 
(n=253) Index  

(n=64) 
Line  

(n=63) 
Index  
(n=62) 

Line  
(n=64) 

Think Their Score Is Improving 27 19 20 21 87 
   Percent 42.2% 30.2% 32.3% 32.8% 34.4% 
Think Their Score Is Staying the Same 28 31 25 21 105 
   Percent 43.8% 49.2% 40.3% 32.8% 41.5% 
Think Their Score Is Getting Worse 7 2 9 2 20 
   Percent 10.9% 3.2% 14.5% 3.1% 7.9% 
Don't Know How Their Score Changed 2 11 8 20 41 
   Percent 3.1% 17.7% 12.9% 31.3% 16.2% 

    

Those that think their score is improving find the HECR score the most useful with a mean score 

of 8.6 on a 10-point scale, which is more than a full point higher than those that think their score 

is staying the same, getting worse, or those that don't know how their score has changed.   

 

  Table 22.  Usefulness of the HECR Score 

 Monthly Quarterly 

Overall Index  
(n=64) 

Line  
(n=64) 

Index  
(n=62) 

Line  
(n=66) 

Think Their Score Is Improving 8.2 8.5 8.5 9.2 8.6 
Think Their Score Is Staying the Same 6.1 7.0 7.3 7.3 6.9 
Think Their Score Is Getting Worse 5.7 7.5 8.0 7.5 7.1 
Don't Know How Their Score Changed 8.0 7.1 6.0 6.9 6.9 
Overall 7.0 7.5 7.6 7.9 7.5 

 

Table 23 below shows that those that think their score is improving are also the most likely to try 

to improve their score.   

 

Table 23.  Percent of HECR Customers Trying to Improve Their Score 

 Monthly Quarterly 

Overall Index  
(n=64) 

Line  
(n=64) 

Index  
(n=62) 

Line  
(n=66) 

Think Their Score Is Improving 93.2% 84.2% 85.0% 85.7% 88.1% 
Think Their Score Is Staying the Same 60.7% 77.4% 72.0% 57.1% 67.6% 
Think Their Score Is Getting Worse 85.7% 100.0% 66.7% 100.0% 80.0% 
Don't Know How Their Score Changed 100.0% 72.7% 62.5% 85.0% 78.0% 
Overall 79.7% 79.4% 74.2% 76.6% 77.2% 
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Accuracy of Home Information 
About 54% of the HECRs sent to the surveyed customers report that their home information is 

correct on their HECR.  About a third of them do not know.  This could be because they don't 

know the age or size of their home
14

, or because they don't look at the house data on their HECR. 

 

Table 24.  Accuracy of Home Information 

 Monthly Quarterly 

Overall Index  
(n=64) 

Line  
(n=63) 

Index  
(n=62) 

Line  
(n=64) 

Percent Correct 45.3% 54.0% 58.1% 57.8% 53.8% 
Percent Incorrect 20.3% 14.3% 16.1% 9.4% 15.0% 
Don't Know  34.4% 31.7% 25.8% 32.8% 31.2% 

 

About 14% of the surveyed HECR customers report that there is incorrect information on their 

mailings.  The following comments were provided by the surveyed HECR customers about what 

is incorrect on their HECR.   

 

House Size: (N = 26) 

 "My home's size is 2500 sq. ft. - report says it's smaller." 

 "Home is 2300 sq ft, not 2150." 

 "Home is smaller than the report claimed - he called Duke to correct it. 

 "Home size was lower than indicated." 

 "House is a bit smaller than the report says (actually 1,580 sq. ft.)." 

 "House is actually 1300 sq. ft. - not 1700." 

 "House is actually 3,000 sq.ft. - report lists it much smaller.  I tried to correct it via the 

website twice with no result." 

 "House is actually 3,200 sq. ft.." 

 "House is actually 4,000 sq.ft. - report said it's much smaller." 

 "House is actually 5,000 sq.ft. - report said 2,600 sq. ft.." 

 "House is actually 6,500 sq.ft. - report had it much smaller." 

 "House is much smaller than report indicates." 

 "House is now 3,000 sq. ft. after recent addition - report said much smaller 

 "Report has her size too large - it's actually 1400 sq.ft. 

 "Size is wrong is 2800 not 1900." 

 "Size is wrong, too small." 

 "Size of home was too small." 

 "Size should be 3200 sq.ft. - report had it smaller." 

 "Square footage is 4400, but Duke compares it to homes in the 1800-2000 sq.ft. range." 

 "Square footage is wrong. The house is about 3,000 square but is listed at 1,700." 

 "Square footage wrong on first report; customer called Duke, and second report was 

correct." 

 "Square footage, the correct footage is 2400 ft." 

                                                 
14

 We asked what the size of the heated area of their home is at the end of the survey, and of the 79 customers 

indicating "don't know" to this question regarding HECR accuracy, 13.9% (n=11) of them responded "don't know" 

when we asked about the size of their home later in the survey.   
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 "The size is incorrect." 

 "The square footage has changed due to addition of sunroom." 

 The square footage is too high 

 The square footage is wrong (4500 square feet, not 1700). Home built in 1986. 

 

Age of Home: (N = 7) 

 "16 years old, not 24." 

 "Age of house is closer to 35 years." 

 "Age: built in 1992, report says 1983." 

 "Built in 1970s not 1980s." 

 "My home is only four years old." 

 "House was built in 1985 - report says 1989-99." 

 "The age is wrong (says 1970s), actually built in late 1940s." 

 

House Size and Age of Home: (N = 4) 

 "House is actually 2,700 sq.ft. & 14 years old." 

 "House is actually 4600 sq. ft. - report said much smaller; built in 2000." 

 "House was actually built in 1978; house is 4000 sq. ft. not 2300." 

 "Size and age are wrong - 1974 not 1980's, and 2400 sq. ft. not 700-2300." 

 

Customer-Suggested Changes to the HECR 

About 17% of the surveyed HECR
 
customers that read the HECR

 
had suggestions for changes to 

the HECR.  Those that read the survey gave many suggestions for changes they would like to see 

made to the HECR, and this complete list can be found in Appendix G:  Changes Surveyed 

HECR Customers Would Like to See, by Group.  The suggestions vary, but there were four 

categories of statements that stood out:   

 

1. Online Functionality (n=6), such as: 

a. Having the report sent via email and/or available on online  

b. Duke should provide a chat room or conference calls for customers to discuss 

efficiency issues. 

c. Having a website to visit with more tips and links 

 

2. HECR Design (n=4), such as: 

a. Having it easier to read, especially for older customers 

b. Spanish language version 

 

3. Comparison to Other Homes (n=17), such as: 

a. Having the home info correct is important, such as the size and age of home 

b. HECR should take more factors into account, such as pools and family size  

c. Compare multiple years with line graph 

 

4. Tip Suggestions (n=6), such as: 

a. New ideas & trends 
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b. Tips that are more specific to each customer 

c. More free or low-cost tips 

 

Table 25.  Customers That Would Like Changes Made to the HECR 

 

Monthly Quarterly 

Overall Index  
(n=64) 

Line  
(n=64) 

Index  
(n=62) 

Line  
(n=66) 

Customers that read the HECR and 
would like to see changes to the 
HECR 

26.6% 14.1% 16.1% 12.5% 17.3% 

Customers that throw away the 
HECR and would like to see 
changes to the HECR   

- 33.3% 33.3% - 33.3% 

 

 

The two surveyed customers that do not read the HECR and would like changes to be made had 

the following comments.   

 

 "Get my house size correct." 

 "The report should use accurate home information. (I filled out a survey 5 years ago - 

send me a new questionnaire)." 

 

Additional Services from Duke Energy 
TecMarket Works asked surveyed HECR customers (those that read it and those that throw the 

HECR away, n=262) about their interest in a list of additional services that Duke Energy may 

offer.  TecMarket Works read the following statement:  "As a follow up to the report, Duke 

Energy is interested in providing further services that might be of interest to customers.  I am 

going to read a list of possible services that Duke Energy may consider offering.  On a scale 

from 1-10, with 1 indicating that you would be very uninterested, and 10 indicating that you 

would be very interested agree, please rate your interest in the following services." 

 

A summary of the responses is presented in Table 26 below.  Surveyed HECR
 
customers have 

the most interest in rebates for energy efficient home improvements and in home energy audits, 

which are provided through Duke Energy's Smart $aver
®
 and Home Energy House Call

®
 

programs, respectively.  While many indicated that they would like help in finding energy 

efficient equipment and appliances, there was very low interest (2.61 on a 10-point scale) in 

social networking sites set up by Duke Energy to read about or discuss energy efficient solutions 

with energy experts.  There was not a follow up question asking customers how they would like 

to receive this information if they indicated they were interested in getting help, but since many 

read the HECR, directions to finding this kind of information could be included in a HECR 

mailing.   

 

Table 26.  Interest in Additional Duke Energy Services 

 

Monthly Quarterly 

Overall 
(n=262) Read 

(n=127) 

Throw 
Away 
(n=3) 

Read 
(n=126) 

Throw 
Away 
(n=3) 

Help in finding weatherization 4.01 1.67 4.44 2.33 4.17 
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contractors to make your home more 
efficient 
Help in finding energy efficient 
equipment and appliances 5.13 2.33 5.33 5.00 5.19 

Rebates for energy efficient home 
improvements 7.52 4.67 7.49 8.33 7.48 

Inspection services of work 
performed by contractors 4.74 3.67 5.22 3.67 4.95 

Financing for energy efficient home 
improvements 4.69 3.33 5.10 4.33 4.87 

Home energy audits or inspections 
of your home with specific 
recommendations for improvements 

5.50 3.33 5.71 5.50 5.57 

Social Networking sites such as 
Facebook and Twitter to read about 
or discuss energy efficient solutions 
with energy experts. 

2.71 2.33 5.55 1.33 2.61 
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Conclusions and Recommendations for Program Changes 
The Home Energy Comparison Report

 
provides Duke Energy residential customers with a 

meaningful comparison of their home's energy use compared to other homes similar to their own. 

 

TecMarket Works presents the following recommendations for program changes.   

 

1. Duke Energy should consider setting up test groups that receive the same HECR
 
type

 

with the
 
same tips and messages.  Of the surveyed customers, only a few of them 

received the same HECR mailings containing the same tips and messages.  With a 

specific set of test groups of customers receiving the same mailings with identical tips 

and messages, a more thorough and meaningful analysis of which tips and messages are 

recalled and acted upon could be performed.     

 

2. Add CFL coupons to the HECR mailing if it can be shown that the participants can use 

additional CFLs that they are not likely to purchase on their own.  Customers that use the 

coupons will show that they are reading the HECR and are open to the messages and tips, 

and possibly to solicitations for participation in other Duke Energy programs.   The 

number of redeemed coupons can also be utilized in the billing analysis and allow for 

engineering estimates of energy savings.    
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Impact Analysis 
The results of the impact evaluation of the monthly HECR report are presented in Table 27.  

While the estimated model included weather terms and monthly indicator variables, these are 

omitted to highlight the estimate impact of the program. 

 

Table 27. Estimated Savings Model – dependent variable is daily usage kWh, Jan. 2009 to 

June 2011 (savings are negative) 

Independent Variable 
Coefficient 
(kWh/day) 

t-value 

Treatment -0.403 -5.59 

Sample Size 1,029,012 observations (35,248 
homes) 

R-Squared 74% 
 

This estimated model shows that the HECR program results in an average annual savings of 

0.403 kWh/day or 147 kWh/year.  This estimate is statistically significant at the 95% confidence 

level.  The estimated models, both overall and by customer usage level, are presented in 

Appendix L: Estimated Billing Data Models. 

 

Note that it was not possible to determine the kW impacts of the program since consumption data 

is only available at the monthly (kWh) level. kW impact estimates of savings are made outside of 

the billing analysis efforts and are projected using DSMore kW impact estimates based on the 

degree of kWh savings. 
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Appendix A: Program Manager Interview Instrument 
 

 

Name: __________________________________________________________________ 

 

Title: __________________________________________________________________ 

 

Position description and general responsibilities:  

 

________________________________________________________________________ 

 

________________________________________________________________________ 

 

________________________________________________________________________ 
 
We are conducting this interview to obtain your opinions about and experiences with the 

Home Energy Comparison Report Program.  We’ll talk about the Program and its 

objectives, your thoughts on improving the program and its participation rates, and the 

technologies the program covers.  The interview will take about an hour to complete.  May 

we begin? 
 

Program Objectives 

 

1. In your own words, please describe the Home Energy Comparison Report Program’s 

objectives.    

 

2. In your opinion, which objectives do you think are being met or will be met? How do you 

think the program’s objectives have changed over time? 

 

3. Are there any program objectives that are not being addressed or that you think should have 

more attention focused on them?  If yes, which ones?  How should these objectives be 

addressed?  What should be changed?  Do you think these changes will increase program 

participation? 

 

4. Should the program objectives be changed in any way because of market conditions, other 

external or internal program influences, or any other conditions that have developed since the 

program objectives were devised?  What changes would you put into place, and how would it 

affect the objectives? 

 

5. What kinds of marketing, outreach and customer contact approaches do you use to make 

your customers aware of the program and its options?  Are there any changes to the program 

marketing that you think would increase participation? 
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6. Are there any changes to the incentives or marketing that could possibly increase 

participation in the program? 

 

Overall HECR Management 

 

7. Describe the use of any advisors, technical groups or organizations that have in the past or 

are currently helping you think through the program’s approach or methods.  How often do 

you use these resources? What do you use them for? 

 

8. Overall, what about the Home Energy Comparison Report Program works well and why? 

 

9. What doesn’t work well and why?  Do you think this discourages participation? 

 

10. If you had a magic wand and could change any part of the program what would you change 

and why? 

 

Program Design & Implementation  

 

11. What market information, research or market assessments are you using to determine the 

best target markets or market segments to focus on? 

 

12. What market information, research or market assessments are you using to identify market 

barriers, and develop more effective delivery mechanisms? 

 

13. How do you manage and monitor or evaluate contractor involvement or performance? What 

is the quality control and tracking process? What do you do if contractor performance is 

exemplary or below expectations? 

 

14. In your opinion, did the incentives cover enough different kinds of energy efficient 

products?  

 

1.   Yes      2.   No     99.    DK/NS 

 

If no, 14b.  What other products or equipment should be included?  Why? 

________________________________________________________________________ 

________________________________________________________________________ 

 

15. In what ways can the Home Energy Comparison Report Program’s operations be improved? 

 

16. Do you have any suggestions for how program participation can be increased?   
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Appendix B: HECR Customer Survey Instrument 
The questions below require mostly short, scaled replies from the interviewee, and not all 

questions will be asked of all participants.   

 
Home Energy Comparison Report Program 

 

Participant Survey 

 

Use five attempts at different times of the day and different days before dropping from contact 

list.  Call times are from 10:00 a.m. to 8:00 p.m. EST or 9-7 CST Monday through Saturday.  No 

calls on Sunday.  (Sample sizes: OH=250, SC=250) 

 

SURVEY 

 

 
Note: Only read words in bold type. 

 

Hello, my name is ______.   I am calling on behalf of Duke Energy to conduct a customer 

survey.  May I speak with _____________ please?   

 

If person talking, proceed.  If person is called to the phone reintroduce. 

If not home, ask when would be a good time to call and schedule the call-back: 

 

Call back 1:  Date: ___________,  Time: ______________ AM or PM 

Call back 2:  Date: ___________,  Time: ______________ AM or PM 

Call back 3:  Date: ___________,  Time: ______________ AM or PM 

Call back 4:  Date: ___________,  Time: ______________ AM or PM 

Call back 5:  Date: ___________,  Time: ______________ AM or PM 

  

    Contact dropped after fifth attempt. 

 

We are conducting this survey to obtain your opinions about the Home Energy 

Comparison Report.  Duke Energy’s records indicate that you have been receiving the 

Home Energy Comparison Report in the mail.  We are not selling anything.  Your answers 

will be confidential, and will help us to make improvements to the report to better serve 

others.  May we begin the survey?   

 

Note: If this is not a good time, ask if there is a better time to schedule a callback. 

 

1. Do you remember receiving the Home Energy Comparison Reports in the mail from 

Duke Energy since <date of first mailing>?   

 

   1.  Yes, begin    Skip to Q3. 

   2.  No,   

   99.  DK/NS    
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 This program provided information on how 

much electricity you used in the previous 

month and in the previous 12 months 

compared to your neighbors and provided tips 

on how you could lower your electricity use 

and costs in becoming more energy efficient. 

 

 Do you remember receiving these reports 

now?  

   1.  Yes, begin    Go to Q2. 

   2.  No,   

   99.  DK/NS    

 

If No or DK/NS terminate interview and go to next participant. 

 

Great, I’d like to continue this survey with you.  The survey will take 10-20 minutes.  At the 

end I would like to verify your address so we can send you $10 for your time on the phone 

with me today.  May we continue?   

 

2.  What do you do with the Home Energy Comparison Report when you receive it? 

 

a.  I read it     

b.  Someone else in the house reads it - can I talk to that person? 

Schedule callback if necessary. 

c.  Threw it away/ignored it 

d.  Other: _______________________________________ 

  

 

If a: 2a. Why do you read the Home Energy Comparison Report? 

   

a.  It is from Duke Energy 

b.  I am interested in learning more about how to save energy 

c.  I am interested in learning more about climate change or environmental 

reasons 

d.  Avoid increases in power costs or lower rates 

e.  Other: _______________________________ 

f.  Don't Know 

 

If c: 2b. Why do you throw it away or ignore it? 

   

a.  I’m too busy/don’t have time 

b.  It’s too confusing 

c.  I don’t believe it’s accurate for my household 

d.  I’ve done all the tips it suggests 

e.  I’m already doing the best that I can 
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f.  I do not care about energy savings or use 

g.  Too low a priority for me  

h.  Other: _______________________________ 

i.  Don't Know 

 

2c.  Did you always ignore the report, or did you read some but have 

since stopped? 

 

a.  Never read them 

b.  I read some – About how many did you read?  ________________ 

c.  Don't Know 

 

3.  When you consider the efforts you and your household make to decrease your energy 

consumption at your home, do you feel that on average your efforts are less than what 

others typically do, about the same as what others typically do, or more than what others 

typically do?  
 

a.  Less than others  

b.  About the same   

c.  More than others 

d.  Don't Know 

 

4.  In your own words, please tell me what it means to be energy efficient.  

______________________________________________________________________________

__________________________________________________________________ 

 

 

5.  When you think about what you and your household does or can do to decrease energy 

consumption, what things come to mind?   
 

a.  ______________________  Anything else? 

b.  ______________________  Anything else? (repeat until exhausted) 

c.  Don't Know 

 

6.  Using a 1 to 10 scale with 1 meaning “very uninterested” and 10 meaning “very 

interested”, what is your level of interest in saving energy in your home? 

 

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know   

 

 

7.  Using the same 1 to 10 scale with 1 meaning “very uninterested” and 10 meaning “very 

interested”, what is your level of interest in reading your next report? 

 

1        2        3        4        5        6        7        8        9        10 
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 Don’t Know   

 

8.  Would you like to receive these reports more frequently, less frequently, or at the same 

frequency they are now being sent to you? 
 

a.  More frequently  

b.  Less frequently   

c.  Same frequency 

d.  Don’t want to get any 

e.  Don’t Know   

 

If 8 is a or b, 8a:  How often would you prefer to get the reports? 

   

a.  Daily 

b.  Weekly  

c.  Monthly 

d.  Every other month 

e.  Few times a year/quarterly 

f.  Annually 

g.  Other:  __________________________ 

h.  Don’t Know   

 

8b.  Would you prefer to get the reports electronically through email? 

a.  Yes  

b.  No   

c.  Don’t Know   

 

 

If they did not read the reports, Skip to question 16. 

 

9.  You received multiple tips on how to save energy on the Home Energy Comparison 

Reports.  Do you recall what any of the tips were? 

 

a.  Yes   

b.  No   

c.  Don’t Know   

 

If yes, 9a.  What tips do you remember? 

 

  _____________________________ Anything else? 

  _____________________________ Anything else? 

  _____________________________ Anything else? 

 

9b. Using a 1 to 10 scale with 1 meaning your reaction to this tip was very unfavorable and 

10 meaning your reaction was very favorable, please tell me about your reaction to this tip.   
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1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know   Don't Remember  

 

9c.  Did you feel that this tip was believable, that is, that it could help you reduce your 

energy consumption? 

 

 Yes    No   Don’t Know   

 

If no, 9d.  

 

What about it was not believable? 

_____________________________   

 

 

 

9e.  Did you do anything to your home/behavior in response to this tip? 

 

 Yes    No   Don’t Know   Maybe  

 

If yes, 9f. What did you do? 

 

________________________________________________________ 

 

  If no, 9g.  Do you plan to do anything in response to this tip? 

 

 Yes    No   Don’t Know   Maybe 

 

If yes, 9h. When?  _________________________ 

 

10.  Please indicate how influential the Home Energy Comparison Report was to your 

decision to take this action using a 1 to 10 scale with 1 meaning the report had no influence 

and you would have taken this action on your own, and 10 meaning that the report was 

very influential and that you would not have taken this action on your own without reading 

the tip on the Report.   

  

 1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know  

 

 

Repeat 9b-h and 10 for all recalled tips. 
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11.  Did you feel that the tips included on the report were relevant and applied to you and 

your household? 

 

 Yes    No   Don’t Know  

 

If no, 11a. Do any specific tips stand out to you as not applying to you or your house?   

 

  _____________________________ Any others? 

  _____________________________ Any others? 

  _____________________________ Any others? 

 

 

12.  The report presented a comparison of your home energy usage to that of similar 

homes.  Using a 1 to 10 scale with 1 meaning this comparison was not at all useful and 10 

meaning it was very useful, how useful was this comparison?   

 

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know   

 

13.  The Report provided you with a home energy efficiency score.  Has your efficiency 

score gotten better, worse, or stayed the same since you first started receiving the report in 

<first report month>?  

 

a.  Better (Decreased Score) 

b.  Worse (Increased Score) 

c.  Stayed the same  

d.  Don’t Know  

 

14.  Are you trying to improve your home efficiency score?   

 

a.  Yes 

b.  No 

c.  Don’t Know  

 

For all actions indicated in response to question 9.. 

 

 

 

 

15.  Are the characteristics such as your home size and age correct on your report? 

 

a.  Yes       

b.  No  

c.  Don’t Know  
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 If No, 15a.  What is incorrect? 

 

 ______________________________________________ 
 

16. Since January 2010, have you done anything else to save electricity in your home that 

was not included as a tip contained in the Home Energy Comparison Reports? 

 

a.  Yes       

b.  No 

c.  Don’t Know  

 

 

If yes, 16a.  What have you done?   

 

  _____________________________   Get details.   

Anything else? 
  _____________________________   Get details.   

Anything else? 

  _____________________________   Get details.   

Anything else? 
 Don’t Know 

 

17.  Have you done anything with the appliances in your home to save energy, such as 

removed second refrigerators or replaced old units?    

 

a.  Yes       

b.  No 

c.  Don’t Know  

 

If yes, 17a.  What have you done? 

 

  _____________________________  Get details.  Anything else? 

  _____________________________  Get details.  Anything else? 

  _____________________________  Get details.  Anything else? 

 Don’t Know 

 

 

18. Have you done anything that affected the cooling of your home? 

 

a.  Yes       

b.  No 

c.  Don’t Know  

 

If yes, 18a.  What have you done? 

 

  _____________________________   Get details.  Anything else? 
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  _____________________________   Get details.  Anything else? 

  _____________________________   Get details.  Anything else? 

 Don’t Know 

 

 

19.  Have you done anything that affected the heating of your home? 

 

a.  Yes       

b.  No 

c.  Don’t Know  

 

If yes, 19a.  What have you done? 

 

  _____________________________   Get details.  Anything else? 

  _____________________________   Get details.  Anything else? 

  _____________________________   Get details.  Anything else? 

 Don’t Know 

 

20.  Have you done anything that affected the lighting in your home? 

 

a.  Yes       

b.  No 

c.  Don’t Know  

 

If yes, 20a.  What have you done? 

 

  _____________________________   Get details.  Anything else? 

  _____________________________   Get details.  Anything else? 

  _____________________________   Get details.  Anything else? 

 Don’t Know 

 

21.  Have you done anything with home computers or electronics? 

 

a.  Yes       

b.  No 

c.  Don’t Know  

 

If yes, 21a.  What have you done? 

 

  _____________________________   Get details.  Anything else? 

  _____________________________   Get details.  Anything else? 

  _____________________________   Get details.  Anything else? 

 Don’t Know 

 

22.  Have you done anything to affect hot water heating in your home? 
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a.  Yes       

b.  No 

c.  Don’t Know  

 

If yes, 22a.  What have you done? 

 

  _____________________________   Get details.  Anything else? 

  _____________________________   Get details.  Anything else? 

  _____________________________   Get details.  Anything else? 

 Don’t Know 

 

23.  Do you have a pool? 

 

a.  Yes       

b.  No 

c.  Don’t Know  

 

If yes. 23a. Did you make any changes to your pool’s heating or filtering systems to 

make it more efficient? 

 

a.  Yes       

b.  No 

c.  Don’t Know  

 

If yes, 23b.  What have you done? 

 

  _____________________________   Get details.  Anything else? 

  _____________________________   Get details.  Anything else? 

  _____________________________   Get details.  Anything else? 

 Don’t Know 

 

If they did not read the reports, Skip to question 31. 

 

Now I am going to ask you some general satisfaction statements.  On a scale from 1-10, 

with 1 indicating that you strongly disagree, and 10 indicating that you strongly agree, 

please rate the following statements. 

 

 

24.   The reports are easy to read and understand.   

         

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

                 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 



TecMarket Works Appendices 

November 8, 2011 52 Duke Energy 

 

 

25.   The energy saving tips in the report provided new ideas that I was not previously 

considering.   
         

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

                 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

 

26. I find the reports useful.         

         

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

                 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

 

27. I enjoy receiving and reading the reports.         

         

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

                 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

INDEX TABLE 28.  I find the graphics helpful in understanding how my energy usage 

compares to others like me.           
         

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

                 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

LINE GRAPH 28.  I find the graphics helpful in understanding how my energy usage 

compares to others like me.           
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1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

                 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

LINE GRAPH 28a.  I find the graphics helpful in understanding how my energy usage 

changes over the seasons.           
         

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

                 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

29.  Overall I am satisfied with the reports.         

         

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

                 

If 7 or less, How could this be improved?_____________________________________ 

________________________________________________________________________ 

 

 

30.  Have you shared or discussed this report with others?   

 

a.  Yes       

b.  No 

c.  Don’t Know  

 

If yes, 30a. Who did you share it with? 

 

a.  Family       

b.  Friends 

c.  Neighbors 

d.  Co-workers 

e.  Other:  ____________________________________ 

f.  Don’t Know  

 

As a follow up to the report, Duke Energy is interested in providing further services that 

might be of interest to customers.  I am going to read a list of possible services that Duke 
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Energy may consider offering.  On a scale from 1-10, with 1 indicating that you would be 

very uninterested, and 10 indicating that you would be very interested agree, please rate 

your interest in the following services. 

 

 

31. Help in finding weatherization contractors to make your home more efficient 

 

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

 

 

32. Help in finding energy efficient equipment and appliances 

 

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

 

33. Rebates for energy efficient home improvements  

 

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

 

34. Inspection services of work performed by contractors 

 

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

 

35. Financing for energy efficient home improvements 

 

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

 

36. Home energy audits or inspections of your home with specific recommendations for 

improvements 

 

1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

 

37.  Social Networking sites such as Facebook and Twitter to read about or discuss energy 

efficient solutions with energy experts. 
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1        2        3        4        5        6        7        8        9        10 

 

 Don’t Know 

 

 

38. Is there anything that you would like to see changed about the report? 

Response: _______________________________________________________________ 

 

The next set of questions will help us understand how you make decisions. When I read the 

statements, please tell me if you Strongly Disagree, Moderately Disagree, Slightly Disagree, 

Slightly Agree, Moderately Agree, or Strongly Agree.   

 

39.  I find that a well ordered life with regular hours suits my temperament. 

 

a.  Strongly Disagree       

b.  Moderately Disagree       

c.  Slightly Disagree       

d.  Slightly Agree       

e.  Moderately Agree       

f.  Strongly Agree     

g.  Don’t Know 

h.  Refused 

 

40.  I don’t like to be with people who are capable of unexpected actions. 

 

a.  Strongly Disagree       

b.  Moderately Disagree       

c.  Slightly Disagree       

d.  Slightly Agree       

e.  Moderately Agree       

f.  Strongly Agree     

g.  Don’t Know 

 

 

41.  I find that establishing a consistent routine enables me to enjoy life more. 

 

a.  Strongly Disagree       

b.  Moderately Disagree       

c.  Slightly Disagree       

d.  Slightly Agree       

e.  Moderately Agree       

f.  Strongly Agree     

g.  Don’t Know 

 

42.  I enjoy having a clear and structured mode of life. 
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a.  Strongly Disagree       

b.  Moderately Disagree       

c.  Slightly Disagree       

d.  Slightly Agree       

e.  Moderately Agree       

f.  Strongly Agree     

g.  Don’t Know 

 

43.  I like to have a place for everything and everything in its place. 

 

a.  Strongly Disagree       

b.  Moderately Disagree       

c.  Slightly Disagree       

d.  Slightly Agree       

e.  Moderately Agree       

f.  Strongly Agree     

g.  Don’t Know 

 

44.  I dislike unpredictable situations. 

 

a.  Strongly Disagree       

b.  Moderately Disagree       

c.  Slightly Disagree       

d.  Slightly Agree       

e.  Moderately Agree       

f.  Strongly Agree     

g.  Don’t Know 

 

 

I would now like you ask you a few demographic questions before we get off the phone.   

 

 

45. What is the approximate square footage of the heated areas of your home? 
 

a.  less than 500       

b.  500-999 

c.  1000-1999 

d.  2000-2499 

e.  2500-2999 

f.  3000-3499 

g.  4000 or more 

h.  Other:  ____________________________________ 

i.  Don’t Know  



46. Does your home have an attic? 
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a.  Yes       

b.  No       

c.  Don’t Know       
 


47.  Does your home have a basement? 
 

a.  Yes      47a. Is the basement area heated? 

1.  Yes       

2.  No        

3.  Part of it is heated 

4.  Don’t Know 

b.  No       

c.  Don’t Know       

 

48.  What is the fuel used in your primary heating system? 

 

a.  Electric       

b.  Natural Gas 

c.  Oil 

d.  Propane 

e.  No heating system 

f.  Other:  ___________________________ 

g.  Don’t Know 

 

49.  How old is your heating system? 

 

a.  0-4 years       

b.  5-9 years 

c.  10-14 years 

d.  15-19 years 

e.  20 years or more 

f.  Don’t Know 

 

50.  What kind of cooling system is in your home?  

 

a.  None 

b.  Central Air       

c.  Heat Pump 

d.  Window/Wall AC units 

e.  Other:  ______________________________ 

f.  Don’t Know 

 

If they have a cooling system: 

 

 50a.  How old is your cooling system? 
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a.  0-4 years       

b.  5-9 years 

c.  10-14 years 

d.  15-19 years 

e.  20 years or more 

f.  Don’t Know 

 

51.  What is your thermostat setting for a typical heating day on a winter afternoon? 

 

a.  <67 degrees       

b.  67-70 degrees 

c.  71-73 degrees 

d.  74-77 degrees 

e.  >77 degrees 

f.  Thermostat off 

g.  No thermostat 

h.  Don’t Know 

 

52.  What is your thermostat setting for a typical cooling day on a summer afternoon? 

 

a.  <69 degrees       

b.  69-72 degrees 

c.  73-76 degrees 

d.  77-78 degrees 

e.  >78 degrees 

f.  Thermostat off 

g.  No thermostat 

h.  Don’t Know 

 

 

53.  Including yourself, how many people live in your home?  

 

a.  1       

b.  2 

c.  3 

d.  4 

e.  5 

f.  6 

g.  7 

h.  8 or more 


If 2 or more people in home:   
 

 

53a. How many of them are teenagers?  (age 13-19) 
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a.  0 

b.  1 

c.  2 

d.  3 

e.  4 

f.  5 

g.  6 

h.  7 

i.  8 or more 
 

 

If they ask why: Explain that teenagers are generally associated with higher energy use.   
 

 


 

We’ve reached the end of the survey.  As I mentioned earlier, we would like to send you $10 

for your time and feedback today.  Should we send the $10 to <address on file>, or would a 

different address be better?   
 

a.  Address on file 

b.  Other:  ____________________________ 

 

You should receive your $10 in about 2-3 weeks.  Thanks again for your time today! 

(politely end call) 
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Appendix C:  Sample HECR Mailing: Index Table 

 

orna Energy Comparison Report
57K BER 2010

Duke
%Energy.

HOW AM I DOING?

Whose electricity
usage is being
compared to mine?

738 Households Compared

HOME EFFICIENCY
SCORE

Using s scale pf 0-100
Higher scores are beffer

IAsr
MONTH

lAST
DECEMBER

Uh ohl Looks like your score dropped from

last month and from last year

In the Piedmont area
~ Single family homes
~ Nonelecfnc heating
~ 1600-2200sq. It.

~ Built in 1963-1973

HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH? 1

Account Number

Not bad. A few changes can make a world of difference. Try one of Ihe kps below to improve your
costs

QUESTIONS
888-873-3853
M-F BAM-5PM

OR
iid V

If your heat pump is more than a decade old, odds a
that you can replace it with new technology that is

20-40'I more efficient. Start shopping around now
Old Faithful still has some kfe left in it. Duke can hei

Go to www.duke-energy.corn/south-carolina/
savings/smart-saver.asp to learn more about our
equipment rebates.

A dripping faucet can leak 48 gallons
week... more than many water heats
Fix leaks quickly - especially hot wa

leaks, which waste water AMO ener

0 Cdpydgni 2020 Ddlre Energy Cdrposiicn AS Rigklr Reserved
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Appendix D:  Sample HECR Mailing: Line Graph 

 
 

 

gome Energy Comparison Report
P1 RY 2011

Duke
%Energy.

Whose electricity
usage is being
compared to mine?

599 Households Compared

In the Amelia ares
~ Single family homes
~ Nonelecfnc heating
~ 1700-2300sg. It.

~ euiit in 1993-2003

Account Number

HOW AM I DOING?,

AVERAGE
HOME

$132

U
Not bad. A few changes can make a world of difference

12I8/2010 - 1I13/2011

EFFICIENT
HOME

$88

Try one of the tips below to improve your

HOW AM I DOING OVER TIME'?~
2,000

Avuruav Horns Vuu Huui Elficum Hmm

voo

$0-
Jun Fefi Msr Apr Muy Jun Jul Auo Sep Oct Nov Oec Jun

About the same ae last January. In the last 12 months, your home used 16% tees energy than
the average home.

QUESTIONS
888-873-3853
M-F 8AM-5PM

OR
lid 0

0 Copyughl 20m Dure Energy Corpmefion Ail Righls Reserved
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Appendix E: What It Means to be Energy Efficient 
 

The survey asked the following of HECR customers:  In your own words, please tell me what 

it means to be energy efficient.  Their responses are presented below. 

 

 

Non-Specific Responses, n=228 

 "Being energy efficient means saving money." (N= 66) 

 "Use the least amount of energy necessary." (N= 39) 

 "Don't waste energy." (N= 38) 

 "Try to use less energy." (N= 20) 

 "Being energy efficient means saving money and helping the environment." (N= 13) 

 "Conserving energy." (N= 8) 

 "I do not know." (N= 8) 

 "Try to use less energy while staying comfortable." (N= 5) 

 "Conserving energy and natural resources." (N= 4) 

 "Using resources wisely." (N= 4) 

 "Getting more for less." (N= 3) 

 "Saving energy and going green." (N= 3 

 "Being aware of energy use." (N= 2) 

 "Cutting back on our energy use." (N= 2) 

 "Don't be an energy hog." (N= 2) 

 "Don't waste energy and help Duke Energy."  (N= 2) 

 "Being a good steward of energy resources." (N= 1) 

 "Being aware of energy use and being green." (N= 1) 

 "Being conscious of how much energy I use and teaching my family the same." (N= 1) 

 "Being conscious of how much energy I use." (N= 1) 

 "Being smart by being green." (N= 1) 

 "Keeping up to date on ways to save energy." (N= 1) 

 "Using clean and non-polluting energy sources." (N= 1) 

 "Using common sense without going overboard." (N= 1) 

 "Using energy wisely." (N= 1) 

 

Specific Responses, n=27 

 "Using insulation and weatherstripping to stay comfortable and save energy." (N= 5) 

 "Lowering the thermostat and keeping windows sealed." (N= 3) 

 "Using CFLs and lowering the thermostat." (N= 3) 

 "Keeping my house sealed and insulated." (N= 2) 

 "Turning off unnecessary lights and appliances." (N= 2) 

 "Turning off unnecessary lights and having proper insulation." (N= 2) 

 "Using energy efficient equipment" (N= 2) 

 "Closing doors, turning off lights and weatherstripping my home." (N= 1) 

 "Conserving energy by minimizing our use of Heating and Air-Conditioning." (N= 1) 

 "Spending money up front to save money later." (N= 1) 
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 "Take energy efficiency into account when buying appliances." (N= 1) 

 "Turning off unnecessary lights." (N= 1) 

 "Using CFLs, having proper insulation and weatherstripping, and turning off lights." (N= 1) 

 "Using efficient equipment and sealing windows and doors." (N= 1) 

 "Using energy and resources wisely, including off-peak hours." (N= 1) 
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Appendix F: What Surveyed Customers Do to be More 
Energy Efficient 
 

The survey asked the following question of HECR customers:  When you think about what 

you and your household does or can do to decrease energy consumption, what things come 

to mind?  Anything else?  Their responses are presented below. 

 

 Turn off lights  (N = 117) 

 Lower thermostat (N = 89) 

 CFLs  (N = 78) 

 Insulate (N = 58) 

 EE windows (N = 51) 

 EE Appliances & windows (N = 31) 

 Seal  (N = 29) 

 Thermostat low in winter & high in summer (N = 29) 

 Reduce drafts (N = 19) 

 Wash full laundry loads (N = 19) 

 Use appliances less (N = 18) 

 Unplug (N = 13) 

 Conserve hot water (N = 10) 

 EE HVAC (N = 10) 

 Blinds  (N = 8) 

 Programmable thermostat (N = 8) 

 Cold water laundry (N = 7) 

 Water heater blanket (N = 7) 

 Close doors (N = 6) 

 Close off unused rooms (N = 6) 

 Water heater at 120 (N = 6) 

 Conserve water (N = 5) 

 Shorter showers (N = 5) 

 Turn off electronics (N = 5) 

 Drapes  (N = 4) 

 EE Doors (N = 4) 

 Heat with wood (N = 4) 

 Minimize AC use (N = 4) 

 Turn off TV (N = 4) 

 Air dry laundry (N = 3) 

 Ceiling fans (N = 3) 

 EE water heater (N = 3) 

 Fireplace (N = 3 

 I don't know." (N = 3) 

 Turn off lights & electronics (N = 3) 

 Attic fan (N = 2) 
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 Close windows (N = 2) 

 Consolidate errands with car  (N = 2) 

 Curtains (N = 2) 

 Don't pause at open refrigerator door (N = 2) 

 EE House (N = 2) 

 Keep refrigerator door closed (N = 2) 

 Maintain furnace (N = 2) 

 Shrink wrap (N = 2) 

 Solar heating (N = 2) 

 Space heaters (N = 2) 

 Sweaters (N = 2) 

 Turn off water heater when away (N = 2) 

 Water heater (N = 2) 

 2 HVAC zones (N = 1) 

 Avoid using electric heat (N = 1) 

 Blankets (N = 1) 

 Conserve (N = 1) 

 Dimmer switches (N = 1) 

 Doing away with one of their refrigerators. (N = 1) 

 double heat pump - separate zones (N = 1) 

 EE roof (N = 1) 

 Fans (N = 1) 

 Furnace filter (N = 1) 

 Go to bed early (N = 1) 

 Home renovations (N = 1) 

 Insulated hot tub (N = 1) 

 Keep fireplace damper closed (N = 1) 

 Keeps AC fan running constantly (N = 1) 

 Maintain AC (N = 1) 

 New duct work & air filtering system (N = 1) 

 New Siding (N = 1) 

 Off peak (N = 1) 

 Outdoor lights cut back about 30 minutes. (N = 1) 

 Power strip (N = 1) 

 Ridge vent on roof (N = 1) 

 Roof (N = 1) 

 Use a cooler (N = 1) 

 Use hot tub less (N = 1) 

 Use HPS outdoor lights (N = 1) 

 Water heater - Tankless (N = 1) 
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Appendix G:  Changes Surveyed HECR Customers Would 
Like to See, by Group 
 

Monthly Index 

 "Duke should base the comparison on more accurate and detailed data - for example, my 

vaulted ceilings are 20-feet high, so I have to run fans all the time.  I fees the comparison 

is too vague & inaccurate - Duke should try to capture more relevant data, such as shade 

factor." 

 "Duke should get more accurate data for sake of comparison." 

 "Duke should have website referral for energy-saving tips and send emails with 

customized tips." 

 "Duke should offer the report in electronic format, and get more accurate information 

about homes (e.g. its age)." 

 "I pay my bills online and would like a link to HECR." 

 "The report should be discontinued it because it costs me money as a customer, but 

incorporate the comparison to similar homes into my monthly bill." 

 "The report should be more detailed and have a narrower basis of comparison to similar 

homes." 

 "The report should have a usage graph covering 24 months." 

 "The report should include more advanced tips." 

 "The report should incorporate more variables to make it a fairer comparison." 

 "The report should offer more advanced tips for truly motivated customers who practice 

energy efficiency already." 

 "The report should provide incentives for lower rates." 

 "The report should stress potential bill savings more, and include more detailed, accurate 

home comparison data." 

 "The report should use a degree-day usage comparison for more accuracy." 

 "The report should use a fairer basis of comparison than size and age - take into account 

pools, workshops, etc." 

 "The report should use a more detailed baseline for comparison and tips." 

 "The tips should be more legible, in bullet point form, for example." 

 

 

Monthly Line 

 "Duke should provide better customer service when I respond to their CFL offer." 

 "Get my house size correct. 

 "I'd rather the report come with the bill or on email. I just need an accurate comparison." 

 "My single story house has a pool and I believe the report does not reflect the energy 

challenges that these factors pose." 

 "The report should be available via email." 

 "The report should be sent just once or twice a year." 

 "The report should have further suggestions regarding energy savings and potential 

savings." 

 "The report should include the number of occupants for a more accurate comparison." 

 "The report should provide a detailed explanation of where we use so much. What is the 

basis of comparison to similar homes?" 
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 "The report would be more useful if it used my correct house size." 

 

 

Quarterly Index 

 The report should be included with my monthly bill. (N = 2) 

 The report should be in electronic form, Duke should provide a chat room or conference 

calls for customers to discuss efficiency issues. 

 The report should be very clear and easy to understand at all levels of education. 

 The report should consider family size when making comparisons. 

 The report should make more specific recommendations and suggestions. 

 The report should provide more detail on how they get the comparison. 

 The report should recommend specific brands of appliances. 

 The report should use accurate home information (I filled out a survey 5 years ago - send 

me a new questionnaire). 

 The report should use accurate information about homes for comparison - mine is 

actually 3,200 sq. ft. 

 

 

Quarterly Line 

 "Duke should offer the report and allow customers to opt out.  My home is already as 

energy-efficient as possible.  I have no complaints about Duke's service." 

 "Please don't share the information with the federal government or mandate energy 

efficiency.  I am afraid of being penalized in the future and am not a believer in the 

climate change theory." 

 "The report does not factor in my mobile home which is heated to prevent pipes 

freezing." 

 "The report should allow for disabled people's medical equipment (my oxygen 

machine)." 

 "The report should give more details about pools or hot-tubs and the types of energy 

efficient equipment for them." 

 "The report should have a year-to-year comparison of usage." 

 "The report should provide a Spanish language version." 

 "The report should provide more details on the basis of comparison." 
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Appendix H: Surveyed HECR
 
Customer Demographics 

Surveyed HECR
 
customers were asked a series of demographic

 
questions at the end of the 

survey.  The results are for internal Duke Energy use and are presented for the full surveyed 

population (n=260) in a separate document.     
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Appendix I:  Summary of Tips and Messages 
 

 

  

South Carolina Customers: Quarterly Reports - Tips and Messages 
Drop 
Date 

1 

Drop 
Date 

2 
Mailings Name of PDFs Tips (Key Words) Tips (Key Words) 

May 
28 

June 
11 

What Is This/ 
Programmable/  
Fridge Open 

SCWave1WhatIsThis 

 Raise thermostat 
 Programmable 

thermostat 
 Pause at fridge 

 

Aug 
26 

Sept 
13 

Beat The Heat/ 
CFL/Printer 

SCWave4HeatCFL  Printers 

 Energy assistance 
o Share 

the 
Warmth 

o Fan relief 
 CFLs 

Nov 
24 

Dec 
10 

1. CFL/Football/ 
Fog 

2. CFL/BRC/Fog 
3. CFL/ESH/Fog 
4. Bake/Football

/Fog 
5. Football/BRC/

Fog 
6. Football/ESH/ 

Fog 
 

1. SCWave7CFLFootball 
2. SCWave7CFLBRC 
3. SCWave7CFLESH 
4. SCWave7BakeFootball 
5. SCWave7FootballBRC 
6. SCWave7FootballESH 

 

SCWave7CFLFootball 
 Bathroom mirror 
 Football party 

o sweaters 
o coolers 
o insulated 

dishes 
SCWave7CFLBRC 
 Bathroom mirror 
SCWave7CFLESH 
 Bathroom fan 
SCWave7BakeFootball 
 Holiday baking 
 Bathroom mirror 
 Football party 

o sweaters 
o coolers 
o insulated 

dishes 
SCWave7FootballBRC 
 Bathroom mirror 
 Football party 

o sweaters 
o coolers 
o insulated 

dishes 
SCWave7FootballESH 
 Bathroom mirror 
 Football party 

o sweaters 
o coolers 
o insulated 

dishes 

SCWave7CFLFootball 
 Free CFL 
SCWave7CFLBRC 
 Free CFL 
 Review card 
SCWave7CFLESH 
 Free CFL 
 ESH 

 
SCWave7FootballBRC 
 Review card 
SCWave7FootballESH 
 ESH 
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South Carolina Customers: Monthly Reports - Tips and Messages 
Drop 
Date 

1 

Drop 
Date 

2 
Mailings Name of PDFs Tips Message 

May 
28 

June 
11 

What Is This 
/Programmable/Fridg
e Open 

SCWave1WhatIsThis 

SCWave1WhatIsThis 
o Raise thermostat 
o Programmable 

thermostat 
o Pause at fridge 

 

June 
25 

July 
12 

Received 1 of 2 
messages: 
1. Beat The 

Heat/CFL/ Printer  
2. Beat The 

Heat/Smart 
Saver/Printer 

SCWave2HeatCFL 
SCWave2HeatSS 

SCWave2HeatCFL 
o Printers 
SCWave2HeatSS 
o Printers 

SCWave2HeatCFL 
o Energy assistance 

 Share the Warmth 
 Fan relief 

o CFLs 
SCWave2HeatSS 
o Energy assistance 

 Share the Warmth 
 Fan relief 

o Smart Saver 

July 
23 

Aug 
12 

Temps Are On The 
Rise /Beach /Lock 
Closed Windows 

SCWave3TempsBeach 

SCWave3TempsBeach 
o Beach 

 Unplug electronics 
o Lock windows 
o Fans 
o Drapes 

SCWave3TempsBeach 
o CFLs 

Aug 
26 

Sept 
13 

Received 1 of 2 
messages: 
1. Green/ EE 

Videos/ Coffee 
2. Green/ School/ 

Coffee Maker 

SCWave4GreenVideos 
SCWave4GreenSchool 

SCWave4GreenVideos 
o Coffeemakers 
SCWave4GreenSchool 
o Coffeemakers 
o Adjust thermostats & 

timers 

SCWave4GreenVideos 
o Clean energy 
o Videos 
SCWave4GreenSchool 
o Clean energy 

Sept 
29 

Oct 
12 

Received 1 of 4 
messages: 
1. School/ESH 

Buckslip/Filters 
2. School/Spiders/F

ilters 
3. Spiders/Dryer/Filt

ers 
4. Spiders/ESH 

Buckslip/Filters 

SCWave5SchoolESH 
SCWave5SchoolSpider
s 
SCWave5SpidersDryer 
SCWave5SpidersESH 

SCWave5SchoolESH 
o Furnace filter  
o Adjust thermostats & 

timers 
SCWave5SchoolSpiders 
o Spiders = drafts 
o Furnace filter  
o Adjust thermostats & 

timers 
SCWave5SpidersDryer 
o Spiders = drafts 
o Furnace filter 
o Dryer  

 Back-to-back 
 Filter 
 Moisture sensor 

SCWave5SpidersESH 
o Spiders = drafts 
o Furnace filter 

SCWave5SchoolESH 
o ESH 
SCWave5SpidersESH 
o ESH 

Oct 
28 Nov 9 

Received 1 of 3 
messages: 
1. BRC/Fall Back/ 

Blocked Vent 
2. ESH/Fall Back/ 

Blocked Vent 
3. Water 

Heater/Fall Back/ 
Blocked Vent 

SCWave6BRCFallBack 
SCWave6WaterHeaterF
allBack 
SCWave6ESHFallBack 

SCWave6BRCFallBack 
o Unblock vents 
o Fall back 

 thermostat  
 timers  
 Furnace filter  
 cover AC 

SCWave6WaterHeaterFall
Back 
o Wrap water heater 
o Unblock vents 

SCWave6BRCFallBack 
o Review card 
SCWave6ESHFallBack 
o Tax credits 
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o Fall back 
 thermostat  
 timers  
 Furnace filter  
 cover AC 

SCWave6ESHFallBack 
o Unblock vents 
o Fall back 

 thermostat  
 timers  
 Furnace filter  
 cover AC 

Nov 
24 

Dec 
10 

Received 1 of 2 
messages: 
1. CFL/Football/Fog 
2. Bake/Football/Fo

g 

SCWave7CFLFootbal 
SCWave7BakeFootbal 

SCWave7CFLFootball 
o Bathroom fan 
o Football party 

 sweaters 
 coolers 
 insulated dishes 

SCWave7BakeFootball 
o Holiday baking 

 do all baking 
 self clean after 

baking 
o Bathroom fan 
o Football party 

 sweaters 
 coolers 
 insulated dishes 

SCWave7CFLFootball 
o Free CFL 

Dec 
27 

Jan 
11 

Thermostat Wars/ 
Dripping Faucet 

SCWave8HeatPump 
SCWave8DraftyWindow
s 

SCWave8HeatPump 
o Heat pump 
o Fix leaks 
o Space heater 
SCWave8DraftyWindow 
o Shrink Wrap 
o Fix leaks 
o Space heater 

 

Jan 
25  

ESH/Share The 
Warmth/ Attic 
Insulation 

SCWave9ESHShare 
TheWarmth 

SCWave9ESHShareThe 
Warmth 
o Attic Insulation 

SCWave9ESHShareThe 
Warmth 
o ESH 
o Share the Warmth 
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Appendix J: All Examples of All HECR Mailings in Grayscale
 

Drop Date 1 Drop Date 2 Mailings Name of PDF Tip Message 

May 28 June 11 
What Is This/ 
Programmable/  
Fridge Open 

SCWave1WhatIsThis 

 Raise thermostat 
 Programmable 

thermostat 
 Pause at fridge 

 

  

. Energy Comparison Report
2010

Duke
O'Energy.

HOW AM I GOING?

Whose electricity
usage is being
compared to mine?

1,2IIO Households Compared

HOME EFFICIENCY
SCORE

Dong e scale or0 100

Higher scees sre hsnsr

tnsr
cltrnRrdR

spRinm
2OM

About the same. Lefs see if you can add a hnv
more points nest quoter.

In fhe Ameks arne

Smgle lsmily honm
Electn'c heeling

13M- 1gtlgso. g.

Budf in 1004-1014

HOW DIO MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH?

Account Number

$80

$89

Not bad. A faw changes can make a weld of ddference. Try one of the bps below lo improve your
mats

QUESTIONS?
88IHI?3-3853
M-0 BAM-5PM

OR
Savegnergyggdukewnergy mm

8 Ooynghf 2010 Duke Enwgy Cepwatm nk mghfs Reserved
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

June 25 July 12 Beat The 
Heat/CFL/ Printer  

SCWave2HeatCFL 
 

SCWave2HeatCFL 
o Printers 

SCWave2HeatCFL 
o Energy assistance 

 Share the Warmth 
 Fan relief 

o CFLs 

 
 

~orna Energy Comparison ReportpSDI0WDto

Duke
/Energy.

HOW AM I DOING2

Whose electricity
usage is being
compared to mine7

858 Househoka Ccmparsd

HOME EFFICIENCY
SCORE

Daiig 8 smls ofthfpg
Nigher smres ere hsffar

iAST
MONTH

lAST
JUNE

Good stafk YoU'e fanad youl Score ovw last
month. Ese if you can lake it lo lhe next level.

In Ihe Ameia area

Sngfe famgy lames
Electric heeling

f700-2300sc. Il.

Euisin fgM.EIOU

HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH'7

Account Number
11111111115

me

lu

SI
X

?
IO
Iu

o
Z

$144

$173

You have a titus room to lower your costs. Looks ike your monthly costs are slighgy higher
than simdar homes. Try one of Um lips below to sse if you can lower your electric big.

QUESTIONST
888873-3853
M-F BAM-5PM

OR
SaveEnergyedukemnergy corn

S Ccpyng hi 20f0 Duke Enwgy Cwlcrsm. Al mgkis nsssrvsd
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

June 25 July 12 
Beat The 
Heat/Smart 
Saver/Printer 

SCWave2HeatSS SCWave2HeatSS 
o Printers 

SCWave2HeatSS 
o Energy assistance 

 Share the Warmth 
 Fan relief 

o Smart Saver 

  

: Energy Comparlaon Report
0'uke

%Energy.

Whose electricity
usage ia being
compared to mine7

327 Househokb Compared

In Ihe Hodgss arse

grnpfs farnly homes

geese hlratng
IXO- Igggsg. R.

808in f975 lggg

Account Number

HOW AM I DOING 7

ii i/~
Not bad. A bw changes can make a workl of drfference. Try one of the tips below to improve your

HOW AM I DOING OVER TIME'

0J»0
0.

s,ms
r,ww
t 000
mr
WN

0
JU»

Am»M Hoes vo ~ norr snrnpr Hpn»

Jvl Aug asp On Nov Osc Jsn Fsh Msr Apr Msy Jvn

Higher than last June, butgainlng ground. Inlhelastl?months yourhomeussd IT%less
energy than ae average home.

QUESTIONS7
888JI?3-3853
M-F 8AM-5PM

OR
SaveE nergylgduke-energy cpm

e oayrghl Mfa oas goosy coponH»0. Alr n ghn Rrsorvm
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

July 23 Aug 12 

Temps Are On 
The Rise /Beach 
/Lock Closed 
Windows 

SCWave3TempsBeach 

SCWave3TempsBeach 
o Beach 

 Unplug electronics 
o Lock windows 
o Fans 
o Drapes 

SCWave3TempsBeach 
o CFLs 

  

~dome Energy Comparison Report
TTEPggf 0

Duke
%Energy.

HOW AM I DOING7

Whose electricity
usage is being
compared to mine7

752 Housshokb Compared

In fhe Amelia area

9fngls iamdy homes

fanelectnc healing

1700 - 2300 sg. It
8ua in 1989-1999

Account Number Not bad. A few changes can make e wodd cf ddference. Try one of Ihe hps bekm to lower your costs
even further,

HOW AM I DOING OVER TIME'lr

Avvmm amm vrw ural sahwsr Home
2,1NS

1.sas

1 Jm

ma

«N

0g 0
J I Aug Ssp Cct Ncv Csc Jsn Fsh Msr Apr Mar J n Jul

Higher than last July, but gaining ground. In the last 12 months your home used 39% less

energy than Ihe average home.

QUESTIONS7
888-873.3853
M-F 8AM-5PM

OR
SaveE nergyigduke-energy corn

0 ccpraghi 2010 oas Enwyy csrpsrahcrt Aa ihyhls nsssrvad
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Aug 26 Sept 
13 

Green/ School/ 
Coffee Maker SCWave4GreenSchool 

SCWave4GreenSchool 
o Coffeemakers 
o Adjust thermostats & 

timers 

SCWave4GreenSchool 
o Clean energy 

  

: Energy Comparison Report
goto

DukePEnergy.

HOW AM I DOING?

Whose electricity
usage is being
compared to mine?

888 Households Ccmparad

v

iao0
m

HOME EFFICIENCY
SCORE

Using e male of O.foo
Higher maes are bagw

LAST
MONTH

IAST
AUGUST

Uh ohl Looks like your score dropped hom
last month and fram last year.

in fhe Amelia arne

Single family homes
Noneacmc lmaang

ftgg- fyMsq, fl.

auifl m f053.19T3

Account Number

HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH?

$196

$267

$146

You have a little room to lower your costs. Looks like your monthly costs are slightly higher
than similar homes. Try one ol the 5ps below to see if you mm dwer your eteclrk bill.

QUESTIONST
888-823-3853
M-F SAM-SPM

OR
@duke. iergy corn

0 cmfrom tcrapnm msey~ As

norns

nssmed
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Aug 26 Sept 13 Green/ EE 
Videos/ Coffee 

SCWave4GreenVideos 
 

SCWave4GreenVideos 
o Coffeemakers 

SCWave4GreenVideos 
o Clean energy 
o Videos 

 

  

orna Energy Comparison Report
ygt 010

Duke
PEnergy.

HOW AM I DOING7

Whose electricity
usage is being
compared to mine?

555 Househokls Ccmpared

o

I
ulo
m

HOME EFFICIENCY
SCORE

Using a scale of IL fM
Hfglrer sauce are cedar

LAST
wow rw

lAST
AvousT

Good start. You'e raised your scare over last
yem. See if you can lake tl lo the next level.

In fhe Andwson ama

Swgls family homes

Honwlsctrb heabng

I ygg- 2300 se. IL

Buxll in 1999-2009

HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH?

Account Number IX

a0
Vl
IX'l

O
w

ul
XI-
Z
m

LS

$225

$305

You have a little room to lower your costs. Looks hke your monthly oosts are slghdy higher
Ihsn Smiler homes. Try one of Ihe bps below to see if you can lower your stecldc Mll.

QUESTION87
888-873-3853
M-P 8AM-5PM

OR
IaveE rgytgduke-energy corn

0 capwbw tdf0 nvsn Twwgy~ ns nsws ftsswww
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Aug 26 
Sept 
13 

Beat The Heat/ 
CFL/Printer SCWave4HeatCFL  Printers 

 Energy assistance 
o Share the Warmth 
o Fan relief 

 CFLs 

  

erne Energy Comparison Report
tygtyg T 2010

Duke
/Energy.

Whose electricity
usage is being
compared to mine?

623 Households Cmapafad

ln Ihe Amelia arne

Single ramify homes
Non»bouc twarng

fs00.2000sq. It
Suig in 1903.2003

Account Number
11111111115

. HOW A IN I DOING 7

AVERAGE
HOME

$210
YOUR

$194 H mme

Not bad. A few changes can make a world of difference Try one of Ihe ups bekm lo improve your
costs

HOW AM I DOING OVER TIME?

r mo
A g H v uvltsa'»knlHon»

t mo

mo

O

Aug Sep Ou Hov Osc Jan Fea Mar Apr May Jun Jul A g

About the same as last August. In the lasl12 monlhs, your home used about the same wmgy
as the average home.

OUESTIONS7
888JIT3-3863
M-F EAM-SPM

OR
Savegnergy@dukewnorgy corn

0 copwew m to larks roomy cwpwmm As malus Rssonwl.
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Sep 29 Oct 12 School/ESH 
Buckslip/Filters 

SCWave5SchoolESH 
 

SCWave5SchoolESH 
o Furnace filter  
o Adjust thermostats & 

timers 

SCWave5SchoolESH 
o ESH 

  

~orna Energy Comparison Report
"ggpygMBER 2010

DukePEnergy.

Whose electricity
usage is being
compared to mine?

103 Households Ccmpared

In lhe Amelia sma

Single iamily homes
Eiaclrb heatwg

1700-2300sq. 8
Suiil M 1083.1993

Acmunt Number

. HOWAM IDOING7

HOME

AVERAGE $421
HOME

$208 f
EFFICIENT

HOME

$154
b 4

You have room to lower your costs. looks ne your monthly coals are ogndcanay higher
than similar homes Have you hied one af Ihe lips below lo see il you can ewer Fwr bi87

HOW AM I DOING OVER TIME?

0 000
A»e H ve ~ ueersmu»Hon»

0 me

$ 0eee

r me

1,000

0
sep OO Nev Cee Jen Feb Mer Apr Mer Jen Jul Aea sep

About the same as last September. However, b the lasl 12 monlhs, your home used 123%

more energy than Ihe average home.

QUESTIONS?
888-873-3853
M-F SAM-SPM

OR
grduke. Iergy corn

e cmpca Mrs tbm tuner~ JJ mgrrr meenor
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Sept 29 Oct 12 
School/ 
Spiders/ 
Filters 

SCWave5SchoolSpiders 
 

SCWave5SchoolSpiders 
o Spiders = drafts 
o Furnace filter  
o Adjust thermostats & timers 

 

  

: Energy Comparison Report
'010

DukePEnergy.

HOW AM I DOING?

Whose electricity
usage is being
compared to mine?

611 Households Ccmpared

HOME EFFICIENCY
SCORE

Using e scale of O.fpg
Higher muss are hellw

InsT
MONTH

LAST
SEPTEOISER

Uh oht Looks like your score dropped hom
last month and from last year.

In Ihe Amega waa

Single family homes
Ron»acme lwagng

1100-20tN sq. 11.

Built m 1903.2003

HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH?

Accouht Number

$207

$187

$139

Not bad. 6 few changes can make a world of drfference. Try one of Ihe tips below to immwe your
coals

Q. What do spiders know

about your house'

A. Whom th dmnn u . If op»or
wsns keep appsanng m n» same
pkloo, tiler'm s eood Imeoslor of

ummnlsd drano

QUESTIONS?
888-813-3853
M-P 8AM-SPM

OR
glduke. Iergy corn

Pmd and seal Ihs air leak, snd you'l

~snd those spldem packing. You'l

Iso ughl n the rondo you

system o d you waesl

e cepwghf to le puiw Energy~ As mphls Ressned
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Sept 29 Oct 12 Spiders/ Dryer/ 
Filters SCWave5SpidersDryer 

SCWave5SpidersDryer 
o Spiders = drafts 
o Furnace filter 
o Dryer  

 Back-to-back 
 Filter 
 Moisture sensor 

 

  

ome Energy Comparison Report
l&VH IN ER 2010

Duke
%Energy.

HOW AM I DOING7

Whose electricity
usage is being
compared to mine7

832 Households Compared

HOME EFFICIENCY
SCORE

Using a Male of 0.fog
Higher saves are cager

LAST lAST
MONTH SEPTEMBER

Not bad. Looks like your score was better last
yem, bul about Ihe same as last monlh.

ln fhe Wgliamsfon ares

Single family homes
Honebclrh heahng

I ygg-2300 sq.0.
auiif m fgdd.1gfd

Ammunt Number

HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH?

AVERAGE

HOME

$169 YOUR
HOME

$150

Sill

Not bad. A few changes can make a world of difference. Try one of Ihe tips below to improve your

Q. What do spiders know

about your house7

Awh th d ii .aspen
wehs keep appeanne w Iha same

place, ihey'm a gcoe oehmor of

unwaniee oaks

OUESTIONS?
888df23-3853
M-P 8AM-SPM

OR
Ivegnergyrgduke- iergy c

rind end leal Iha air leak, end you'o

~end those pldws packlne. You'l

Iso Sghl nihe lend o your

syslem .a d you wallel

0 copfrghf ¹0 coke Energy copmaon Ae mghls Rsssned
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Sept 29 Oct 12 Spiders/ESH 
Buckslip/Filters SCWave5SpidersESH 

SCWave5SpidersESH 
o Spiders = drafts 
o Furnace filter 

SCWave5SpidersESH 
o ESH 

 

  

+orna Energy Comparison Report
9557$IIBIER 20rc

Duke
/Energy.

HOW AM I DOING7

Whose electricity
usage is being
compared to mine?

299 Housslmlds Cmllpsf8d

HOME EFFICIENCY
SCORE

Usng 8 scale of 0. f00
Higher scuse are cager

LAST LAST
MONTH SEPTEMBER

Saner than last year, but your score last
lllonlh Wss hlghaf.

In Ihe Sreenkgs arne

Smgre family homes

Elecfdc heating

N00.2000sq. 5.

Buigin f935.fgf5

HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH?

Account Number

$233

$168

$119

You have a little room to lower your costs. Looks like your monthly costs are slghgy higher
than similar homes. Try one of the bps below to see if you can dwer your elecbic bill.

Q. What do spiders know

about your house7

QUESTIONS?
888-823-3853
M-P SAM-SPM

OR
SaveE rgy@dukewnergy corn

FACT
Most manufacturers recommend
changing filters every 4-6 weeks
(or more often if you have pets!)

A Whws th dorts a». If spdsr
wsbs keep appeanng w O» same
place, tn ay'rs a good Indusior of

uw»nice rt sm

Fed and mal Iks sir les k, snd you'l

~snd those spldem peeking. Vous

Iso k9hlsn the load 0 your

system... and your wsoel

a Copfrou ydrO cake Pawgy~ ra mgrrs Rresnad
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Oct 28 Nov 9 
BRC/Fall 
Back/Blocked 
Vent 

SCWave6BRCFallBack 
 

SCWave6BRCFallBack 
o Unblock vents 
o Fall back 

 thermostat  
 timers  
 Furnace filter  
 cover AC 

SCWave6BRCFallBack 
o Review card 

  

. Energy Comparison Report
'010

Duke
O'Energy.

Whose electricity
usage is being
compared to mine?

282 Households Ccmpared

ln Ihe Inman area

Single family homes
Elecfrk hoatwg

f200- fpggso. S.

Suill in 1989.1999

Account Number

HOW AM I DOING?

j'j
Not bad. A bw Ganges can make a world of drfferance Tfy one of Ihe kps bekm lo lower pmr costs
even further.

HOW AM I DOING OVER TIME?
A m H m ~ vou ~ slcutrruunrHcnw

2 000
2™

24m
Z.aw

g
1 war

l.2M
ww

400

0
ocr Nov Osc Jsn Fch Mar Apr Mny Jun Jul Ava Ovp Oct

About the same as last October. In the last I 2 monlhs, your home used f0% fess energy than
the average home.

QUESTIONS'I
888423-3853
M-F SAM-SPM

OR
rvegnergymduke- rergy c

e coplrgw mro mss soapy cwponaon lw mprns mwsnwr
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Oct 28 Nov 9 ESH/Fall Back/ 
Blocked Vent SCWave6ESHFallBack 

SCWave6ESHFallBack 
o Unblock vents 
o Fall back 

 thermostat  
 timers  
 Furnace filter  
 cover AC 

SCWave6ESHFallBack 
o Tax credits 
 

 

  

: Energy Comparison Report

Duke
O'Energy.

Whose electricity
usage is being
compared to mine?

282 Households Ccmpared

HOW AM I DOING?

HOME EFFICIENCY
SCORE

Using a male of S.fed
Higher saves are caller

LAST
MONTH

lAST
OCTOBER

Not bad. Looks like your score was better last
year, btd abcsa gw sano as iast mone.

ln ihe Greemas arne

Single family homes
Elecfrn heatng
f200- 1Stdso, fl.

Suiif M f903.2003

HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH'

Account Number

$138

$185

$104

You have a little room to lower your costs. Looks like Fmr monlhly costs are slightly higher
than similar homes. Try cne ol the lips below to see if you mn dwer your electee bill.

QUESTIONS'r
Saga?3-3853
M-F SAM-SPM

OR
rveEnergymduke- rergy c

e Centrum NrO fkrfw Mwgr~ AS mews mwsnoi



TecMarket Works Appendices 

November 8, 2011 85 Duke Energy 

Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Oct 28 Nov 9 
Water Heater/Fall 
Back/Blocked 
Vent 

SCWave6WaterHeaterFallBack 
 

SCWave6WaterHeaterFallBack 
o Wrap water heater 
o Unblock vents 
o Fall back 

 thermostat  
 timers  
 Furnace filter  
 cover AC 

 

  

orna Energy Comparison Report
ty ER 2010

Duke
/Energy.

HOW AM I DOING 7

Whose electricity
usage is being
compared to mineg

238 Housnhokts Conipnfnd

In fhe Gnwrares

Smg» fnmy i»mes
Efech» heating

3200-3800 se. II.

Self in 1965 1975

Account Number

m

m

Keep It upi Share your suaess mlh otheisl let us know how you manage your energy use using
lhe confed informahon helowl

i
HOW AM I DOING OVER TIME'7

~ A emse Homo ye iieei tmcuei Hemi
2 sml

2 sm
2.om

i,ue
i.mo

0
oci Nev Oec Jen Feh Me Aer Mer Ju Jul Avn Sea Oci

Improved over lant October. In Ihe last 12 months your home used ydtk less energy than Ihe

avenge hoilin

OUESTIONS7
888JI73-3853
M-F SAM%PM

OR
iveEnc Utgduke-

0 Ceawiyhf 2018 m I e Energy Cmmmuon. AS Rghfs Heswrud
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Nov 24 Dec 10 Bake/Football/Fog SCWave7BakeFootball 

SCWave7BakeFootball 
 Holiday baking 
 Bathroom mirror 
 Football party 

o sweaters 
o coolers 

o insulated dishes 

 

  

: Energy Comparison Report
20ye

Duke
PEnergy.

HOWAMI DOING7

Whose electricity
usage is being
compared to mine?

889 Hcusehalds Compared

o
HOME EFFICIENCY
SCORE

I
uslng s scafe d O Igg
Higlwrscmes are be ger

LAST lAST
IIKuvtw NOVEMBER

Hct bad. Locks like your score was better last
year, but about Ihe same as last month.

In Ihs Galfney area

Smgfe fsndy homes

Ncnenlrfc Ilmllng

1380- IWO se. It

gvigmlg53 I973

Acmunt Number

$72

I HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH7

YOUR
HOME

AVERAGE $190
HOME

EFHCIEHT
HOME

~25
2

You have room to tower your costs. Leaks like your monthly costs are signibcaney higher Ibm
similar hcmes. Have ycu lried one of Ihe bps below tc see 8 ycu can lower your bg2

QUESTIONS?
gbbutya-3853
M-F BAM-5PNI

OR
Iergytgduke- Ngy cr

OCnnwemmreg mewmyCnifmmm Afngimnsswwd
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Nov 24 Dec 10 CFL/BRC/Fog SCWave7CFLBRC SCWave7CFLBRC 
 Bathroom mirror 

SCWave7CFLBRC 
 Free CFL 
 Review card 

 

  

. Energy Comparison Report
2010

Duke
O'Energy.

HOW AM I DOING7

Whose electricity
usage is being
compared to mine?

858 Housshoms Cmepefed

ln fhe Anderson area

Single fami7y homes
Nonwlecfrfc healing

I 700. 2300 sq. 8
auiy in 1900.2000

Account Number

C

cv

Not bad. A few changes can make a world of difference Tly one of Ihe kps below lo lower pmr costs
evlvl fulglsr.

HOW AM I DOING OVER TIME?
A»e H 'c ucutncuclH»n»

r,sss

lJm

wu

e
Nov Oec Jan Feh Mer Apr May Jun Jul Amr Sep Ocl Nov

About the same ae last November. In Ihe lasl12monlhs, your home used 41% less energy
han e e average fume.

QUESTIONS7
888-873-3853
M-F 8AM-SPM

OR
Savegnergylgdukemnergy c

0 ccprnfim Nro cvss Fnsmy cwpwmo Ar mews nrssnsu
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Nov 24 Dec 10 CFL/Football/Fog SCWave7CFLFootball 

SCWave7CFLFootball 
 Bathroom mirror 
 Football party 

o sweaters 
o coolers 
o insulated dishes 

SCWave7CFLFootball 
 Free CFL 

  

. Energy Comparison Report
2010

Duke
O'Energy.

HOW AM I DOING?

Whose electricity
usage is being
compared to mine?

476 Households Cmllpsfed

fn Ihe Anderson area

Single family homes
Nonelscln'c hoabng

1700- 2300 sq, fl.

Built m 1884-1004

Account Number

0

Not bad. A bw changes can make a world of drfference Try one of Ihe sps below lo lower your costs
even further.

HOW AM I DOING OVER TIME?

2 000

24m
2,400

g
rom
4,2m

ow
440

0
Nov

A we H m ~ 100 sru tsfsruntnuns

Ooc Jan Pob Mar Apr May Jun Jvl A g asp Cct Nov

Improved over last November. In Ihe last 12 months, Fmr home used about Ihe same energy as
the average home.

QUESTIONS'I
888473-3853
M-F SAM-SPM

OR
rvegnergymduke- rergy c

o coprngm Nro cuss gnwgy cwponeon JM mpms mwsnmr
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Nov 24 Dec 10 Football/BRC/Fog SCWave7FootballBRC 

SCWave7FootballBRC 
 Bathroom mirror 
 Football party 

o sweaters 
o coolers 
o insulated dishes 

SCWave7FootballBRC 
 Review card 

 

. Energy Comparison Report
2010

Duke4Energy.

HOW AM I DOING7

Whose electricity
usage is being
compared to mine7

476 Households Ccmpared

In fhe Anderson arne

Smgb famrfy nones
Nonefacln'c heafrng

7700-230006 It
Swa fn 1984-1084

Account Number

0\

o

Not bad. A bw changes can make a world of okfference. Try cne of Ihe kps below lo lower your costs
evan further.

HOW AM I DOING OVER TIME7

2 000

20m
2 ms

000

~m
0

Huv

nv0us0 Home ~ you ~ n uvt 1ttuuut Home

osc Js Fuu Ms npr Msy Jun Jul Auo 500 cw nuv

Improved over last November. In Ihe last 12 months, Fmr home used about lhe same energy as
the average home.

QUESTIONS7
8884173-3853
M-F SAM-5PM

OR
Savegnergylduke-energy corn

8 copnem m to case Fnsmy cwpwmm 40 mprss nsssned
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Nov 24 Dec 10 Football/ESH/Fog SCWave7FootballESH 

SCWave7FootballESH 
 Bathroom mirror 
 Football party 

o sweaters 
o coolers 
o insulated dishes 

SCWave7FootballESH 
 ESH 

 

. Energy Comparison Report
2010

Duke4Energy.

HOW AM I DOING7

Whose electricity
usage is being
compared to mine7

669 Households Ccmpared

in fhe Grsenvilfs smn

SNgls frmsb honor
ffonebcfrb hestrng

1300- fgggen, 8
Budl in 19ri3.1913

Account Number

c

o

You have a liitle room to lower your costs. Looks like ymr monthly costs are slighgy higher
than smiler homes. Try one of Ihe bfw below to see If you can lower your eledric tM

HOW AM I DOING OVER TIME7
Avemse Home ve ~ aeertrseueIHerm

2 IIN

2 cm

I wm

I 2m

wm

s
Ncv oec Je Feb us Anr uey Jun Jvl Aus ses om Nev

About the earns as last November. However m Ihe last 12monlhs your home used 56tt more

energy ban the average home.

QUESTIONS7
SSSJI73-3853
M-F SAM-5PM

OR
SaveEnergylduke-energy corn

0 Cmwgm 29 19 fbkv races Cwnwmo Ar news nesrned
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Nov 24 Dec 10 CFL/ESH/Fog SCWave7CFLESH SCWave7CFLESH 
 Bathroom fan 

SCWave7CFLESH 
 Free CFL 
 ESH 

 

 
 

 

orna Energy Comparison Report
ITF257

Duke
SEnergy.

HOW AM I DOING'7

Whose electricity
usage is being
compared to miney

3M Housshokls Cmspsrml

HOME EFFICIENCY
SCORE

Using a scale of IL fM
Higfrer amass ars caller

LAST
ouARTER

FALL
2am

About the same. Lefs see if you can ZM a
few more paints next quarter.

In fhe Gsifney arse

Single family homes
Elecfn'c heating

ffgg-1700sq. IL

Ml in 1082-1002

HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH7

Arzount Number m

Iu
Z

nl
Z
I
Z
nlul

o

$107

$139

You have a little room to lower your costs. Looks hke pmr monlhly costs are slghlly higher
than smfar homes. Try one ol the tips beknv to see if you can lower yaur slsclrtc Mll.

QUESTIONS7
888473-3853
M-F SAM-SPM

OR
IaveE rgyfgrtuke-energy corn

e capwighf 20100viw Energy~ Af Rqhrs Rsssnsn
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Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Dec 27 Jan 11 Thermostat Wars/ 
Drafty Windows SCWave8DraftyWindows 

SCWave8DraftyWindow 
o Shrink Wrap 
o Fix leaks 
o Space heater 

 

 
 

  

: Energy Comparison Report
2010

1 115I201 0 - 1 ZISIZ01 0Ofnenp.

Whose electricity
usage is being
compared to mine?

539 Ncuoshokls CmrlParmi

In ihe Sfmpmnuab mea

Single family homes
Norrulloclrlc lmatng

f600-2200 sr. IL

Bulll in 1994-2004

Account Number

HOW AM I DOING?

jj
Keep it upi Share your success wrlh olhmsl Let us know how pm manage your enmgy use usmg

HOW AM I DOING OVER TIME?
Avuusu Homo vuu ~ Hour Elluuul Hurm

r run

I ms

0 raw
oos

0
osc Jsn Fuu Mur Apr Muy Jun Jul Aua ssp ou Nov cuc

About the same as last December. In the lasl 12 months, your home used 595 less energy
na aemsragehmlm.

QUESTIONS?
888473-3853
M-F SAM-5PM

OR
SaveEnergyrgduke-energy corn

e coppcol 2010 puke Energy cwporsson As mshrs musnud



TecMarket Works Appendices 

November 8, 2011 93 Duke Energy 

 
Drop 
Date 1 

Drop 
Date 2 

Mailings Name of PDF Tip Message 

Dec 27 Jan 11 Thermostat Wars/ 
Dripping Faucet 

SCWave8HeatPump 
 

SCWave8HeatPump 
o Heat pump 
o Fix leaks 
o Space heater 

 

 

 

: Energy Comparison Report
2010

Duke
/Energy.

HOW AM I DOING'?

Whose electricity
usage is being
compared to mine?

738 Houwtholds Cmilpnfitd

HOME EFFICIENCY
SCORE

Uang a scale of 0 100

Higher scmes are begw

lAST lAST
SfolVTH DECEMBER

Uh ohl Looks like your nxre dropped hom
last month and from last year.

in ihe Piedmont erne

Single famty lmmes

Honelecfnc neabng

1MB- 2200 al. 0.

Suiif in 1063.1973

HOW DID MY COSTS COMPARE TO SIMILAR HOMES THIS MONTH'

Account Number

$92

$63

Not bad. A lew changes can make a world of ddference. Try one of the bps below to improve your
costs

QUESTIONS7
gsaat73-3853
M-F BAM-5PM

OR
SaveEnergyigduke-energy corn

0 copwqhl M le corks Enngy cwnonnon As mghfs Ressned
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Drop 
Date 
1 

Drop 
Date 
2 

Mailings Name of PDF Tip Message 

Jan 
25  

ESH/Share The 
Warmth/ Attic 
Insulation 

SCWave9ESHShareTheWarmth 

SCWave9ESHShareThe
Warmth 
o Attic Insulation 

SCWave9ESHShareThe
Warmth 
o ESH 
o Share the Warmth 

 

  

: Energy Comparison Report
2017

Duke
O'Energy.

HOW AM I DOING7

Whose electricity
usage is being
compared to mine7

599 Housslmkls Omlparmt

In fhe Amegs aea
gbgie tame hcams

Nonelecfrb heeling

f700.2300ae. It
aua ln fggstfko

Account Number Not bad. A few changes can make a workl of rhfference. Try one of Ihe bps below lo rmpove your
Costs.

HOW AM I DOING OVER TIME?
Avruss Hour vvv Hsu Erhcrssl Hoes

r 000

eu

0
Je Feh us Ap usv Jun Jvl Avo Seo Oct Ncv Oec Jsn

About thea@messiest January. Inthelasl12monlhs,yourhomeused16rnlessenergythan
the average bema.

QUESTIONS?
888473-3853
M-F 8AM-5PM

OR
gaveE rgy@duke-energy corn

e copyschr 2011 ovlw Eewpy coporsson As mgsrs nessned
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Appendix K: List of Self-Reported Energy Efficiency Actions 
 

16. Since January 2010, have you done anything else to save electricity in your home that was 

not included as a tip contained in the Home Energy Comparison Reports? 

If yes,16a.  What have you done?  Anything else?  

 

 I installed CFLs in most of my lights.  (N = 17) 

 I replaced my HVAC unit with a more energy efficient model. (N = 16) 

 I have lowered the thermostat in winter and use the AC less in summer. (N = 16) 

 I have been reducing drafts.   (N = 12) 

 I added insulation. (N = 10) 

 I have installed EE appliances. (N = 9) 

 I have installed new windows. (N = 9) 

 I am turning lights off more frequently. (N = 8) 

 I have replaced storm doors. (N = 8) 

 I am using less hot water. (N = 6) 

 I have installed a new water heater. (N = 6) 

 I have installed a new roof. (N = 5) 

 I covered windows with plastic. (N = 3) 

 I closed off unused rooms. (N = 2) 

 I installed new siding.  (N = 2) 

 I use passive solar heating. (N = 2) 

 I have installed heavy curtains. (N = 2) 

 I air dry some laundry. 1 

 I cook less. 1 

 I cover the windows with drapes year round. 1 

 I have cut down on the fans. 1 

 I installed an attic vent fan. 1 

 I installed vent covers to keep the cold out. 1 

 I keep the garage door closed. 1 

 I put a timer on the swimming pool filter to run during off-peak hours. 1 

 I wash full loads of laundry. 1 

 We do frequent maintenance checks. 1 

 I turn off computers more often. 1 

 

17.  Have you done anything with the appliances in your home to save energy, such as removed 

second refrigerators or replaced old units?   

If yes,17a.  What have you done?  Anything else?  

 

 I replaced the refrigerator with a more energy efficient model. (N = 29) 

 I replaced the washer. (N = 25) 

 I replaced the dryer. (N = 17) 

 I got a new stove. (N = 10) 

 I replaced the dishwasher with a more energy efficient model. (N = 9) 
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 I removed a refrigerator. (N = 6) 

 I have installed more energy efficient appliances (N = 5) 

 I unplug unused appliances. (N = 4) 

 I installed an energy-efficient freezer. (N = 2) 

 I replaced the microwave. (N = 2) 

 I use the dishwasher less often. (N = 1) 

 I use the microwave instead of the stove. (N = 1) 

 I lowered the temperature in the refrigerator/freezer. (N = 1) 

 I removed a freezer. (N = 1) 

 I removed two window AC units. (N = 1) 

 

 

18. Have you done anything that affected the cooling of your home? 

If yes,18a.  What have you done?  Anything else?  

 

 I got a new AC unit. (N = 14) 

 I had the HVAC system repaired (N = 12) 

 I replaced the heat pump with an energy efficient model. (N = 12) 

 I adjusted the thermostat to use less cooling and heating. (N = 7) 

 I installed a programmable thermostat. (N = 6) 

 I added weatherstripping. (N = 6) 

 I close the blinds. (N = 5) 

 I got a new roof. (N = 5) 

 I installed a new HVAC unit. (N = 5) 

 I added insulation. (N = 4) 

 I closed off some rooms. (N = 4) 

 I am changing filters more frequently. (N = 3) 

 I installed thermal pane windows. (N = 3) 

 I replaced doors. (N = 3) 

 I installed ceiling fans. (N = 2) 

 I installed some new portable AC units. (N = 2) 

 I repaired the central air system. (N = 2) 

 I had the roof repaired. (N = 1) 

 I planted shade trees. (N = 1) 

 I replaced vents underneath house. (N = 1) 

 I got an attic fan. (N = 1) 

 I had the whole house re-wired. (N = 1) 

 

 

19.  Have you done anything that affected the heating of your home? 

If yes, 19a. What have you done?  Anything else?  

 

 I have adjusted the thermostat (N = 19) 

 I installed a new heat pump. (N = 12) 
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 I have been reducing drafts (N = 10) 

 I installed a new furnace. (N = 10) 

 I closed off unused rooms. (N = 8) 

 I had my HVAC serviced & repaired  (N = 7) 

 I use space heaters. (N = 7) 

 I had the heat pump repaired. (N = 7) 

 I am using the fireplace more.  (N = 6) 

 I replace furnace filters regularly.   (N = 5) 

 I added insulation. (N = 4) 

 I installed a new HVAC (N = 4) 

 I replaced windows. (N = 3) 

 I installed a programmable thermostat. (N = 3) 

 I use passive solar heat as much as possible. (N = 3) 

 I use the wood stove for heating. (N = 2) 

 I replaced doors.   (N = 2) 

 I cleaned and sealed the ducts. (N = 2) 

 I turn off the heat pump. (N = 2) 

 I installed a new roof. (N = 1) 

 I had the whole house re-wired. (N = 1) 

 I added a sunroom. (N = 1) 

 

 

20.  Have you done anything that affected the lighting in your home? 

If yes, 20a.  What have you done?  Anything else?  

 

 I am switching to CFLs. (N = 139) 

 I have installed CFLs in all of my lights. (N = 29) 

 I turn off lights. (N = 8) 

 I used the coupon from Duke to get CFL bulbs. (N = 7) 

 I installed a dimmer switch. (N = 1) 

 I installed ambient lights. (N = 1) 

 I put in fixtures that require fewer bulbs. (N = 1) 

 I put in new outlets and electric switches. (N = 1) 

 I replaced 5 switches. (N = 1) 

 I replaced all the lights with energy efficient ones. Electrician said they're really 

dangerous (mercury). (N = 1) 

 I use daylight instead of lamps. (N = 1) 

 I use lights with sensors that shut them off automatically. (N = 1) 

 

 

21.  Have you done anything with home computers or electronics? 

If yes, 21a.  What have you done?  Anything else?  

 

 I turn off unused appliances and electronics. (N = 25) 
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 I unplug appliances. (N = 24) 

 I bought a new more energy efficient computer. (N = 8) 

 I purchased an HDTV. (N = 2) 

 I stopped using my computer.  (N = 2) 

 I had the whole house re-wired. (N = 1) 

 I installed energy efficient surge protectors. (N = 1) 

 I removed the surround sound from my new TV. (N = 1) 

 

 

22.  Have you done anything to affect hot water heating in your home? 

If yes, 22a.  What have you done? Anything else?  

 

 I installed a new water heater.  (N = 22) 

 I turned down the thermostat on the water heater. (N = 16) 

 I wash full loads of laundry in cold water. (N = 7) 

 I repaired the water heater. (N = 6) 

 I insulated the water pipes. (N = 3) 

 I try to use less hot water. (N = 3) 

 I wrapped my water heater in an insulating blanket. (N = 3) 

 

 

23a. Did you make any changes to your hot tub or pool’s heating or filtering systems to make it 

more efficient?  

If yes, 23b.  What have you done?   Anything else?  

 

 "I installed a new energy efficient filtration system."  (N = 4) 

 "I do not heat the pool." (N = 3) 

 "I installed a new efficient pool." (N = 2) 

 "I installed a salt-generator to replace chlorine." (N = 2) 

 "I installed insulation and a cover for the hot tub." (N = 2) 

 "I lowered the temperature." (N = 2) 
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Appendix L: Estimated Billing Data Models 
 

OVERALL 

 

Fixed-effects (within) regression               Number of obs      =   1029012 

Group variable: acct_id                         Number of groups   =     35248 

 

                                                F(84,993680)       =   6507.82 

corr(u_i, Xb)  = -0.0085                        Prob > F           =    0.0000 

 

------------------------------------------------------------------------------ 

        kwhd |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        part |  -.4025099   .0720646    -5.59   0.000    -.5437541   -.2612656 

             | 

  tme#c.hddd | 

     200901  |   .4977119   .0305352    16.30   0.000     .4378639    .5575599 

     200902  |   .3246368   .0438125     7.41   0.000     .2387658    .4105078 

     200903  |   .0876672   .0670656     1.31   0.191    -.0437791    .2191135 

     200904  |   .1123778   .0359429     3.13   0.002     .0419308    .1828248 

     200905  |  -.7641207   .1581212    -4.83   0.000    -1.074033   -.4542085 

     200906  |   3.180384   .5324077     5.97   0.000     2.136883    4.223886 

     200907  |  (empty)   

     200908  |  (empty)   

     200909  |   1.694174   1.024231     1.65   0.098    -.3132842    3.701631 

     200910  |   .0923183   .1018394     0.91   0.365    -.1072834    .2919201 

     200911  |   .0922806   .1099837     0.84   0.401    -.1232837    .3078448 

     200912  |   1.236954   .0182912    67.63   0.000     1.201104    1.272804 

     201001  |   .6959883   .0321054    21.68   0.000     .6330628    .7589137 

     201002  |   .5130409   .0578254     8.87   0.000      .399705    .6263768 

     201003  |   1.611536   .0329098    48.97   0.000     1.547034    1.676038 

     201004  |   .4716983    .037676    12.52   0.000     .3978546    .5455421 

     201005  |  -2.026604   .2211807    -9.16   0.000    -2.460111   -1.593098 

     201006  |  -5.091873   .3810604   -13.36   0.000    -5.838738   -4.345007 

     201007  |  (empty)   

     201008  |  (empty)   

     201009  |   1.229068   .7439166     1.65   0.099     -.228983     2.68712 

     201010  |   .0052254   .1635359     0.03   0.975    -.3152994    .3257502 

     201011  |   .8986025    .043499    20.66   0.000     .8133459     .983859 

     201012  |   1.338896   .0184368    72.62   0.000     1.302761    1.375032 

     201101  |  -.5703055   .0473865   -12.04   0.000    -.6631813   -.4774296 

     201102  |   1.116331   .0342407    32.60   0.000      1.04922    1.183441 

     201103  |  -.5081568   .0072521   -70.07   0.000    -.5223707   -.4939428 

     201104  |   -.657308   .0102555   -64.09   0.000    -.6774084   -.6372077 

     201105  |  -1.226845    .017419   -70.43   0.000    -1.260986   -1.192704 

     201106  |  -3.648097   .0357131  -102.15   0.000    -3.718094   -3.578101 

             | 

  tme#c.cddd | 

     200901  |   33.44604   16.38007     2.04   0.041     1.341647    65.55043 

     200902  |  -6.069074   5.562535    -1.09   0.275    -16.97145    4.833307 

     200903  |  -7.382328   .5392327   -13.69   0.000    -8.439206    -6.32545 

     200904  |    3.51711   .3928757     8.95   0.000     2.747087    4.287133 

     200905  |   .2192315   .2764534     0.79   0.428    -.3226079    .7610709 

     200906  |   2.481084   .0785988    31.57   0.000     2.327033    2.635135 

     200907  |    .523664   .0884484     5.92   0.000     .3503081    .6970199 

     200908  |  -.6738837   .0916465    -7.35   0.000    -.8535077   -.4942596 

     200909  |   1.327777   .0455464    29.15   0.000     1.238507    1.417046 

     200910  |   .6575484   .0949175     6.93   0.000     .4715133    .8435835 

     200911  |  -3.840955   .2928628   -13.12   0.000    -4.414957   -3.266954 

     200912  |  -13.38209   3.383388    -3.96   0.000    -20.01342   -6.750765 

     201001  |  (empty)   

     201002  |  -30.76881   23.31849    -1.32   0.187    -76.47227    14.93466 
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     201003  |  -14.09286   16.36556    -0.86   0.389    -46.16881    17.98308 

     201004  |  -1.043584   .3055897    -3.41   0.001    -1.642529   -.4446382 

     201005  |   1.405767   .1583561     8.88   0.000     1.095394    1.716139 

     201006  |   1.326775   .0578167    22.95   0.000     1.213456    1.440094 

     201007  |   1.681089   .0704143    23.87   0.000     1.543079    1.819098 

     201008  |  -1.086593   .0764474   -14.21   0.000    -1.236428   -.9367591 

     201009  |    .834181   .0434556    19.20   0.000     .7490095    .9193525 

     201010  |   1.005157   .0545583    18.42   0.000     .8982245    1.112089 

     201011  |  -.8278352   .3611735    -2.29   0.022    -1.535723   -.1199473 

     201012  |  -1.459046   .4832669    -3.02   0.003    -2.406233   -.5118593 

     201101  |  (empty)   

     201102  |   154.5393   140.4707     1.10   0.271    -120.7785    429.8571 

     201103  |  -6.017929   .3314986   -18.15   0.000    -6.667655   -5.368203 

     201104  |  -3.308822   .1450645   -22.81   0.000    -3.593144   -3.024501 

     201105  |  -.2881187   .0730508    -3.94   0.000    -.4312958   -.1449416 

     201106  |   .1390401   .0232801     5.97   0.000     .0934118    .1846684 

             | 

         tme | 

     200902  |   5.592003   1.263574     4.43   0.000     3.115441    8.068564 

     200903  |   7.692406   1.530705     5.03   0.000     4.692276    10.69254 

     200904  |  -5.462864   .8049914    -6.79   0.000     -7.04062   -3.885108 

     200905  |  -1.789942    1.54274    -1.16   0.246    -4.813661    1.233777 

     200906  |  -17.73804    1.16641   -15.21   0.000    -20.02416   -15.45191 

     200907  |   9.069314   1.474306     6.15   0.000     6.179723    11.95891 

     200908  |   26.94059   1.540577    17.49   0.000     23.92111    29.96007 

     200909  |  -5.486779   .9146271    -6.00   0.000    -7.279418   -3.694141 

     200910  |  -5.408066   1.008203    -5.36   0.000    -7.384111   -3.432022 

     200911  |  -4.138799   1.201203    -3.45   0.001    -6.493117    -1.78448 

     200912  |  -16.91048   .7169163   -23.59   0.000    -18.31561   -15.50535 

     201001  |    1.14221   1.176613     0.97   0.332    -1.163911    3.448332 

     201002  |   6.833989    1.65325     4.13   0.000     3.593675     10.0743 

     201003  |  -25.16963   1.065744   -23.62   0.000    -27.25846   -23.08081 

     201004  |  -6.289875   .9496969    -6.62   0.000    -8.151249   -4.428501 

     201005  |  -2.811975   1.331518    -2.11   0.035    -5.421706   -.2022448 

     201006  |  -3.263804   .9675928    -3.37   0.001    -5.160253   -1.367354 

     201007  |  -7.562311   1.410022    -5.36   0.000    -10.32591   -4.798716 

     201008  |   46.07328   1.596663    28.86   0.000     42.94388    49.20269 

     201009  |   2.789444   .9819459     2.84   0.005     .8648629    4.714025 

     201010  |  -7.130797   .9143673    -7.80   0.000    -8.922926   -5.338668 

     201011  |  -10.89929   .9337135   -11.67   0.000    -12.72934   -9.069242 

     201012  |  -19.56546   .7645691   -25.59   0.000    -21.06399   -18.06693 

     201101  |   42.43843   1.584584    26.78   0.000      39.3327    45.54416 

     201102  |  -7.882922   1.070253    -7.37   0.000    -9.980581   -5.785263 

     201103  |   6.655394   .6827685     9.75   0.000     5.317191    7.993597 

     201104  |   4.333321   .7015766     6.18   0.000     2.958255    5.708388 

     201105  |  -1.245604   .7178742    -1.74   0.083    -2.652613    .1614051 

     201106  |   8.244717   .7138823    11.55   0.000     6.845532    9.643902 

             | 

       _cons |   37.42695   .6573181    56.94   0.000     36.13863    38.71527 

-------------+---------------------------------------------------------------- 

 

USAGE <20kwh/day 

Fixed-effects (within) regression               Number of obs      =     86648 

Group variable: acct_id                         Number of groups   =      2977 

 

                                                F(80,83591)        =    724.48 

corr(u_i, Xb)  = 0.0008                         Prob > F           =    0.0000 

 

------------------------------------------------------------------------------ 

        kwhd |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        part |  -.1125358   .1048648    -1.07   0.283      -.31807    .0929985 

             | 
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  tme#c.hddd | 

     200901  |   .0223936    .043435     0.52   0.606    -.0627387     .107526 

     200902  |   .0953104   .0593936     1.60   0.109    -.0211006    .2117214 

     200903  |  -.0114375   .0957842    -0.12   0.905    -.1991738    .1762988 

     200904  |   .0626675   .0554681     1.13   0.259    -.0460496    .1713846 

     200905  |  -.2389428   .2167675    -1.10   0.270    -.6638054    .1859198 

     200906  |   .1648679   .7346011     0.22   0.822    -1.274945    1.604681 

     200909  |   1.035762    1.02482     1.01   0.312    -.9728775    3.044401 

     200910  |    .202708   .1465635     1.38   0.167    -.0845554    .4899713 

     200911  |   -.254179   .1548873    -1.64   0.101    -.5577568    .0493989 

     200912  |   .2350159    .026352     8.92   0.000     .1833662    .2866656 

     201001  |   .1319982   .0474961     2.78   0.005     .0389062    .2250902 

     201002  |  -.1233506   .0830499    -1.49   0.137    -.2861278    .0394265 

     201003  |   .2630161   .0458029     5.74   0.000     .1732427    .3527896 

     201004  |   .0603888   .0526904     1.15   0.252    -.0428839    .1636616 

     201005  |  -.7065137   .3132133    -2.26   0.024    -1.320409   -.0926181 

     201006  |   .4003051   .5663447     0.71   0.480    -.7097261    1.510336 

     201009  |   1.730207   2.607045     0.66   0.507    -3.379581    6.839995 

     201010  |  -.0902466   .1776966    -0.51   0.612    -.4385306    .2580374 

     201011  |   .2310537   .0580225     3.98   0.000     .1173302    .3447773 

     201012  |   .2510025   .0264513     9.49   0.000     .1991581    .3028469 

     201101  |   .0959695   .0673886     1.42   0.154    -.0361117    .2280506 

     201102  |   .3877099   .0479963     8.08   0.000     .2936376    .4817822 

     201103  |   -.137976   .0104802   -13.17   0.000    -.1585171   -.1174349 

     201104  |  -.1721147   .0151084   -11.39   0.000    -.2017271   -.1425023 

     201105  |  -.3348033   .0252226   -13.27   0.000    -.3842395   -.2853672 

     201106  |  -1.442353     .05195   -27.76   0.000    -1.544174   -1.340531 

             | 

  tme#c.cddd | 

     200903  |  -2.564261   .8908436    -2.88   0.004    -4.310307   -.8182141 

     200904  |   .9922749   .6325653     1.57   0.117    -.2475482    2.232098 

     200905  |  -.1429814   .3802998    -0.38   0.707    -.8883661    .6024033 

     200906  |   1.006959   .1149894     8.76   0.000     .7815805    1.232337 

     200907  |   .5920009   .1249263     4.74   0.000     .3471463    .8368555 

     200908  |    .252369   .1303365     1.94   0.053    -.0030896    .5078276 

     200909  |   1.010655   .0637698    15.85   0.000     .8856666    1.135643 

     200910  |   .5139814   .1442336     3.56   0.000     .2312847    .7966781 

     200911  |  -1.180792   .4355885    -2.71   0.007    -2.034542   -.3270419 

     200912  |   2.786784   4.850497     0.57   0.566    -6.720154    12.29372 

     201004  |  -.7762814   .4311454    -1.80   0.072    -1.621323    .0687602 

     201005  |   .3820597   .2189908     1.74   0.081    -.0471606      .81128 

     201006  |   1.228585   .0773124    15.89   0.000     1.077053    1.380117 

     201007  |    1.52296   .0971412    15.68   0.000     1.332564    1.713356 

     201008  |   .0542253   .1138962     0.48   0.634    -.1690103    .2774609 

     201009  |   .6847083   .0627953    10.90   0.000       .56163    .8077867 

     201010  |   .5859147   .0655512     8.94   0.000     .4574349    .7143946 

     201011  |   .5603165   .4730857     1.18   0.236    -.3669279    1.487561 

     201012  |  -.5770714    .767381    -0.75   0.452    -2.081132    .9269896 

     201102  |   80.21943   138.3934     0.58   0.562    -191.0306    351.4695 

     201103  |  -1.612874   .3977912    -4.05   0.000    -2.392542   -.8332062 

     201104  |  -1.056773   .1997698    -5.29   0.000     -1.44832   -.6652252 

     201105  |  -.0019772   .1001451    -0.02   0.984    -.1982609    .1943064 

     201106  |   .1267855   .0336584     3.77   0.000     .0608152    .1927557 

             | 

         tme | 

     200902  |  -1.951951   1.748923    -1.12   0.264    -5.379826    1.475924 

     200903  |   .0167523   2.216324     0.01   0.994    -4.327225     4.36073 

     200904  |  -3.784603   1.176478    -3.22   0.001     -6.09049   -1.478715 

     200905  |  -1.616135    2.13412    -0.76   0.449    -5.798995    2.566724 

     200906  |  -7.262761   1.687789    -4.30   0.000    -10.57081   -3.954708 

     200907  |  -.4544465    2.09428    -0.22   0.828    -4.559218    3.650325 

     200908  |    4.94081   2.192427     2.25   0.024     .6436706     9.23795 

     200909  |  -7.590748   1.293136    -5.87   0.000    -10.12528   -5.056211 
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     200910  |  -4.810864   1.477727    -3.26   0.001    -7.707197   -1.914532 

     200911  |  -.2012633   1.707612    -0.12   0.906    -3.548169    3.145642 

     200912  |  -4.923059   1.043217    -4.72   0.000    -6.967756   -2.878363 

     201001  |  -1.372469   1.742142    -0.79   0.431    -4.787055    2.042117 

     201002  |   5.460517   2.373036     2.30   0.021     .8093847    10.11165 

     201003  |  -5.468579    1.50037    -3.64   0.000    -8.409292   -2.527866 

     201004  |   -2.11443   1.340669    -1.58   0.115    -4.742131    .5132715 

     201005  |  -1.446164   1.877067    -0.77   0.441    -5.125202    2.232873 

     201006  |  -8.775777   1.352301    -6.49   0.000    -11.42628   -6.125277 

     201007  |  -13.69484   1.969859    -6.95   0.000    -17.55575   -9.833934 

     201008  |   15.01533   2.366181     6.35   0.000     10.37763    19.65302 

     201009  |  -1.345403   1.410534    -0.95   0.340     -4.11004    1.419233 

     201010  |  -3.016334   1.200252    -2.51   0.012    -5.368819   -.6638482 

     201011  |  -4.691925   1.284857    -3.65   0.000    -7.210235   -2.173615 

     201012  |  -4.336604   1.109204    -3.91   0.000    -6.510635   -2.162573 

     201101  |    1.66822   2.267788     0.74   0.462    -2.776628    6.113068 

     201102  |  -5.756351   1.509909    -3.81   0.000    -8.715762    -2.79694 

     201103  |   .3797184   .9861484     0.39   0.700    -1.553125    2.312562 

     201104  |  -.0602927   1.013268    -0.06   0.953     -2.04629    1.925704 

     201105  |  -1.680981   1.034595    -1.62   0.104    -3.708779    .3468175 

     201106  |   4.445814   1.036511     4.29   0.000      2.41426    6.477368 

             | 

       _cons |   14.26023   .9502616    15.01   0.000     12.39773    16.12274 

------------------------------------------------------------------------------- 

 

USAGE 20-30kwh/day 

Fixed-effects (within) regression               Number of obs      =    177490 

Group variable: acct_id                         Number of groups   =      6073 

 

                                                F(82,171335)       =   1403.39 

corr(u_i, Xb)  = -0.0064                        Prob > F           =    0.0000 

 

------------------------------------------------------------------------------ 

        kwhd |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        part |  -.0871268   .1074113    -0.81   0.417    -.2976505    .1233969 

             | 

  tme#c.hddd | 

     200901  |   .1416238   .0452616     3.13   0.002      .052912    .2303355 

     200902  |   .1026951   .0636968     1.61   0.107    -.0221492    .2275393 

     200903  |  -.2254677   .0994934    -2.27   0.023    -.4204726   -.0304628 

     200904  |   .0695775   .0554569     1.25   0.210    -.0391168    .1782718 

     200905  |  -.4880985   .2446027    -2.00   0.046    -.9675144   -.0086827 

     200906  |   2.041492   .7694252     2.65   0.008      .533436    3.549549 

     200909  |   1.140035    1.50142     0.76   0.448    -1.802716    4.082785 

     200910  |    .059471   .1481372     0.40   0.688    -.2308747    .3498166 

     200911  |  -.0588717   .1588832    -0.37   0.711    -.3702793    .2525358 

     200912  |   .4925372   .0275882    17.85   0.000     .4384649    .5466095 

     201001  |   .1305828   .0477983     2.73   0.006     .0368992    .2242664 

     201002  |   .2431256   .0838748     2.90   0.004     .0787329    .4075184 

     201003  |   .6947414   .0492889    14.10   0.000     .5981362    .7913465 

     201004  |   .2621409   .0562718     4.66   0.000     .1518495    .3724324 

     201005  |  -.6797639   .3377468    -2.01   0.044     -1.34174   -.0177876 

     201006  |  -2.010619    .575615    -3.49   0.000    -3.138812   -.8824264 

     201009  |   .9101569    .617487     1.47   0.140     -.300104    2.120418 

     201010  |  -.2268112   .2312644    -0.98   0.327    -.6800842    .2264619 

     201011  |   .3793865   .0621928     6.10   0.000     .2574899    .5012831 

     201012  |   .5915355   .0276392    21.40   0.000     .5373633    .6457077 

     201101  |  -.3665609   .0705959    -5.19   0.000    -.5049273   -.2281944 

     201102  |   .4802926   .0512023     9.38   0.000     .3799372    .5806481 

     201103  |  -.2625197   .0111395   -23.57   0.000    -.2843529   -.2406866 

     201104  |  -.3279427   .0160615   -20.42   0.000    -.3594228   -.2964625 

     201105  |  -.6656574   .0268523   -24.79   0.000    -.7182872   -.6130275 
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     201106  |  -2.373389   .0551109   -43.07   0.000    -2.481405   -2.265373 

             | 

  tme#c.cddd | 

     200902  |   5.127538   4.653225     1.10   0.270     -3.99268    14.24775 

     200903  |  -5.901564   .8887173    -6.64   0.000    -7.643431   -4.159698 

     200904  |   2.399951   .6653104     3.61   0.000     1.095957    3.703944 

     200905  |   -.098249   .4278873    -0.23   0.818    -.9368987    .7404007 

     200906  |   1.849938   .1184448    15.62   0.000     1.617789    2.082088 

     200907  |   .5413861    .126982     4.26   0.000     .2925042    .7902679 

     200908  |    .104781   .1345266     0.78   0.436    -.1588882    .3684502 

     200909  |   1.321156   .0685401    19.28   0.000     1.186819    1.455493 

     200910  |   .6299979   .1417993     4.44   0.000     .3520744    .9079213 

     200911  |  -1.799313   .4374292    -4.11   0.000    -2.656665   -.9419619 

     200912  |  -4.735782   4.961685    -0.95   0.340    -14.46057    4.989011 

     201003  |   -57.7651   96.17071    -0.60   0.548    -246.2575    130.7274 

     201004  |   -.179098   .4524872    -0.40   0.692    -1.065963    .7077668 

     201005  |   1.164337   .2441928     4.77   0.000     .6857242    1.642949 

     201006  |   1.285127   .0857847    14.98   0.000     1.116991    1.453263 

     201007  |   1.348847   .1075012    12.55   0.000     1.138147    1.559547 

     201008  |   -.118684   .1100794    -1.08   0.281    -.3344372    .0970691 

     201009  |   .9647566   .0656409    14.70   0.000     .8361019    1.093411 

     201010  |   .9010802   .0803422    11.22   0.000     .7436112    1.058549 

     201011  |  -.3510395   .5095561    -0.69   0.491    -1.349758    .6476792 

     201012  |   .2431675   .7349957     0.33   0.741    -1.197408    1.683743 

     201102  |   383.6082   129.1571     2.97   0.003     130.4631    636.7533 

     201103  |  -5.261574   .6668367    -7.89   0.000    -6.568559   -3.954589 

     201104  |  -1.735117   .2317307    -7.49   0.000    -2.189304    -1.28093 

     201105  |  -.0922903   .1118338    -0.83   0.409     -.311482    .1269014 

     201106  |   .2115647   .0353666     5.98   0.000     .1422469    .2808825 

             | 

         tme | 

     200902  |   1.014178   1.854988     0.55   0.585    -2.621557    4.649912 

     200903  |   6.952619   2.290361     3.04   0.002     2.463562    11.44168 

     200904  |  -4.558003   1.203133    -3.79   0.000    -6.916116    -2.19989 

     200905  |  -.9566037   2.369783    -0.40   0.686    -5.601325    3.688118 

     200906  |  -12.86221   1.737909    -7.40   0.000    -16.26847   -9.455948 

     200907  |   5.979476    2.12872     2.81   0.005     1.807232    10.15172 

     200908  |   12.52299   2.266613     5.52   0.000     8.080476     16.9655 

     200909  |  -7.486038   1.365562    -5.48   0.000    -10.16251   -4.809567 

     200910  |  -4.456907    1.49015    -2.99   0.003    -7.377567   -1.536246 

     200911  |  -2.289063   1.757713    -1.30   0.193    -5.734141    1.156014 

     200912  |  -7.949444   1.071124    -7.42   0.000    -10.04882   -5.850064 

     201001  |   3.980607   1.758954     2.26   0.024     .5330964    7.428117 

     201002  |   .5070204   2.405265     0.21   0.833    -4.207245    5.221286 

     201003  |  -12.59796   1.592281    -7.91   0.000     -15.7188   -9.477126 

     201004  |  -4.908936   1.411151    -3.48   0.001    -7.674762   -2.143111 

     201005  |   -4.25194   2.028811    -2.10   0.036    -8.228364   -.2755153 

     201006  |  -5.239833   1.435314    -3.65   0.000    -8.053018   -2.426649 

     201007  |  -4.464107   2.144295    -2.08   0.037    -8.666879   -.2613359 

     201008  |   24.76136    2.31277    10.71   0.000     20.22839    29.29434 

     201009  |   -1.04388   1.468999    -0.71   0.477    -3.923087    1.835326 

     201010  |  -4.247424   1.340993    -3.17   0.002     -6.87574   -1.619107 

     201011  |  -5.720395    1.35277    -4.23   0.000    -8.371795   -3.068996 

     201012  |  -9.633255    1.14116    -8.44   0.000     -11.8699   -7.396606 

     201101  |   21.24113   2.376443     8.94   0.000     16.58336    25.89891 

     201102  |  -4.396122   1.594882    -2.76   0.006    -7.522055   -1.270189 

     201103  |    2.40398    1.01662     2.36   0.018     .4114285    4.396532 

     201104  |   .9655113   1.050167     0.92   0.358    -1.092794    3.023816 

     201105  |  -1.146141   1.073109    -1.07   0.285     -3.24941    .9571275 

     201106  |   6.698185   1.065504     6.29   0.000     4.609821    8.786549 

             | 

       _cons |   22.13517   .9775903    22.64   0.000     20.21912    24.05123 

------------------------------------------------------------------------------- 



TecMarket Works Appendices 

November 8, 2011 104 Duke Energy 

 

USAGE 30-40kwh/day 

Fixed-effects (within) regression               Number of obs      =    232466 

Group variable: acct_id                         Number of groups   =      7963 

 

                                                F(81,224422)       =   1527.27 

corr(u_i, Xb)  = -0.0119                        Prob > F           =    0.0000 

 

------------------------------------------------------------------------------ 

        kwhd |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        part |  -.4723227   .1274012    -3.71   0.000    -.7220258   -.2226196 

             | 

  tme#c.hddd | 

     200901  |   .3036407   .0539754     5.63   0.000     .1978502    .4094312 

     200902  |   .1749232   .0775635     2.26   0.024     .0229006    .3269457 

     200903  |  -.0779857   .1210199    -0.64   0.519    -.3151816    .1592101 

     200904  |   .1193575   .0644283     1.85   0.064    -.0069203    .2456352 

     200905  |  -.5161496   .2830316    -1.82   0.068    -1.070884    .0385851 

     200906  |   2.977293   .9349478     3.18   0.001     1.144819    4.809767 

     200909  |   1.774803   1.081529     1.64   0.101    -.3449661    3.894572 

     200910  |   .2354052   .1782798     1.32   0.187    -.1140188    .5848291 

     200911  |  -.0151491   .1986755    -0.08   0.939     -.404548    .3742498 

     200912  |   .8755055   .0321758    27.21   0.000     .8124417    .9385693 

     201001  |   .3560419   .0571531     6.23   0.000     .2440232    .4680606 

     201002  |   .6513225   .1005202     6.48   0.000     .4543054    .8483397 

     201003  |   1.198523    .058208    20.59   0.000     1.084437    1.312609 

     201004  |   .4156426   .0667026     6.23   0.000     .2849072     .546378 

     201005  |  -1.461851   .3964962    -3.69   0.000    -2.238974   -.6847289 

     201006  |  -4.999742   .6847778    -7.30   0.000    -6.341889   -3.657595 

     201009  |   1.957613   1.771879     1.10   0.269    -1.515226    5.430451 

     201010  |  -.1348962   .3079367    -0.44   0.661    -.7384443    .4686518 

     201011  |   .6556614   .0757458     8.66   0.000     .5072015    .8041212 

     201012  |   1.005224   .0323999    31.03   0.000     .9417208    1.068727 

     201101  |  -.4353068   .0848299    -5.13   0.000    -.6015712   -.2690423 

     201102  |   .8388776   .0612163    13.70   0.000     .7188953      .95886 

     201103  |   -.388873   .0129752   -29.97   0.000    -.4143042   -.3634419 

     201104  |  -.5414509    .018362   -29.49   0.000      -.57744   -.5054619 

     201105  |  -.9434871   .0308892   -30.54   0.000    -1.004029    -.882945 

     201106  |   -3.04721   .0638621   -47.72   0.000    -3.172378   -2.922042 

             | 

  tme#c.cddd | 

     200902  |   8.418277   10.32848     0.82   0.415    -11.82528    28.66184 

     200903  |  -8.166651   1.044435    -7.82   0.000    -10.21372   -6.119585 

     200904  |   3.350691   .7282331     4.60   0.000     1.923373    4.778009 

     200905  |   .3151561   .4963201     0.63   0.525    -.6576186    1.287931 

     200906  |   2.391225   .1402777    17.05   0.000     2.116284    2.666166 

     200907  |   .4590131   .1540896     2.98   0.003     .1570014    .7610248 

     200908  |  -.4370358   .1603754    -2.73   0.006    -.7513676   -.1227041 

     200909  |   1.205316   .0809119    14.90   0.000     1.046731    1.363901 

     200910  |   .7937179   .1676774     4.73   0.000     .4650745    1.122361 

     200911  |  -2.808057   .5249543    -5.35   0.000    -3.836954    -1.77916 

     200912  |  -11.23171   6.258298    -1.79   0.073    -23.49782    1.034393 

     201003  |  -16.73897   19.50637    -0.86   0.391    -54.97095    21.49301 

     201004  |  -.7314309   .5359397    -1.36   0.172    -1.781859    .3189973 

     201005  |   1.410255   .2862103     4.93   0.000       .84929     1.97122 

     201006  |   1.214332   .1031207    11.78   0.000     1.012218    1.416446 

     201007  |   1.676994   .1230834    13.62   0.000     1.435753    1.918234 

     201008  |  -.5408547   .1297931    -4.17   0.000    -.7952458   -.2864635 

     201009  |   .7547838    .076958     9.81   0.000      .603948    .9056196 

     201010  |   .9254072   .1025151     9.03   0.000     .7244802    1.126334 

     201011  |  -.5925216   .6363346    -0.93   0.352    -1.839721     .654678 

     201012  |  -.1226372   .8657362    -0.14   0.887    -1.819458    1.574184 
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     201103  |  -2.058561   .6773663    -3.04   0.002    -3.386182   -.7309407 

     201104  |  -2.946981   .2687902   -10.96   0.000    -3.473803    -2.42016 

     201105  |  -.2575195   .1334457    -1.93   0.054    -.5190696    .0040306 

     201106  |   .2087774   .0418465     4.99   0.000     .1267592    .2907955 

             | 

         tme | 

     200902  |   3.871613   2.238287     1.73   0.084    -.5153714    8.258598 

     200903  |   7.420373   2.765579     2.68   0.007     1.999908    12.84084 

     200904  |  -6.179678   1.427055    -4.33   0.000    -8.976671   -3.382686 

     200905  |  -3.178642   2.759821    -1.15   0.249     -8.58782    2.230537 

     200906  |  -17.64057   2.068578    -8.53   0.000    -21.69493   -13.58621 

     200907  |   8.402315   2.577109     3.26   0.001     3.351248    13.45338 

     200908  |   21.99459   2.701577     8.14   0.000     16.69957    27.28961 

     200909  |  -5.192044   1.621098    -3.20   0.001    -8.369354   -2.014734 

     200910  |   -6.84641   1.776052    -3.85   0.000    -10.32743   -3.365393 

     200911  |  -3.789018   2.156853    -1.76   0.079    -8.016396    .4383596 

     200912  |  -13.02897   1.268585   -10.27   0.000    -15.51536   -10.54257 

     201001  |   4.404363   2.094925     2.10   0.036     .2983632    8.510362 

     201002  |  -3.425185   2.880477    -1.19   0.234    -9.070847    2.220478 

     201003  |  -20.21394   1.886013   -10.72   0.000    -23.91048    -16.5174 

     201004  |  -6.577693   1.679001    -3.92   0.000    -9.868492   -3.286893 

     201005  |  -4.176079   2.385596    -1.75   0.080    -8.851786    .4996281 

     201006  |   -2.89977   1.719217    -1.69   0.092    -6.269392    .4698523 

     201007  |  -8.981415   2.472782    -3.63   0.000    -13.82801   -4.134824 

     201008  |   34.22544   2.733343    12.52   0.000     28.86816    39.58273 

     201009  |    3.15502   1.736511     1.82   0.069    -.2484977    6.558537 

     201010  |  -5.872479   1.666272    -3.52   0.000    -9.138329   -2.606629 

     201011  |  -9.014774   1.642738    -5.49   0.000     -12.2345   -5.795049 

     201012  |  -15.64556   1.350728   -11.58   0.000    -18.29296   -12.99817 

     201101  |   31.01661   2.835291    10.94   0.000     25.45951     36.5737 

     201102  |   -7.15459   1.904444    -3.76   0.000    -10.88725   -3.421928 

     201103  |   3.712619   1.208771     3.07   0.002      1.34346    6.081779 

     201104  |   3.496042   1.244271     2.81   0.005     1.057302    5.934782 

     201105  |  -1.281888   1.275349    -1.01   0.315     -3.78154    1.217764 

     201106  |   7.173747   1.265892     5.67   0.000     4.692632    9.654862 

             | 

       _cons |   30.89485   1.163789    26.55   0.000     28.61385    33.17585 

------------------------------------------------------------------------------- 

 

USAGE 40-50kwh/day 

Fixed-effects (within) regression               Number of obs      =    210694 

Group variable: acct_id                         Number of groups   =      7211 

 

                                                F(81,203402)       =   1714.51 

corr(u_i, Xb)  = -0.0142                        Prob > F           =    0.0000 

 

------------------------------------------------------------------------------ 

        kwhd |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        part |  -.1448074   .1481334    -0.98   0.328    -.4351452    .1455304 

             | 

  tme#c.hddd | 

     200901  |   .4961697   .0622404     7.97   0.000       .37418    .6181594 

     200902  |   .4350119    .091189     4.77   0.000     .2562836    .6137402 

     200903  |   .4963091    .128312     3.87   0.000     .2448207    .7477976 

     200904  |   .2168206   .0722873     3.00   0.003     .0751392     .358502 

     200905  |  -.3853662   .3128075    -1.23   0.218    -.9984613    .2277289 

     200906  |   3.446522   1.108464     3.11   0.002      1.27396    5.619085 

     200909  |  -77.02472   30.83508    -2.50   0.012    -137.4607   -16.58871 

     200910  |   .3253097   .2102267     1.55   0.122    -.0867296     .737349 

     200911  |   .0916649   .2191605     0.42   0.676    -.3378843    .5212141 

     200912  |   1.274779   .0374225    34.06   0.000     1.201432    1.348126 

     201001  |   .8762552   .0647699    13.53   0.000     .7493078    1.003202 
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     201002  |   .2712193   .1187458     2.28   0.022     .0384804    .5039581 

     201003  |   1.741058   .0679054    25.64   0.000     1.607965    1.874151 

     201004  |   .6201183   .0770256     8.05   0.000     .4691501    .7710865 

     201005  |  -1.886662   .4502607    -4.19   0.000    -2.769162   -1.004162 

     201006  |  -4.467911   .7817376    -5.72   0.000    -6.000098   -2.935724 

     201009  |  -2.590533   3.934462    -0.66   0.510    -10.30198    5.120917 

     201010  |   .0659259   .3834604     0.17   0.863    -.6856472     .817499 

     201011  |   .7705088   .0926203     8.32   0.000     .5889753    .9520423 

     201012  |   1.384929   .0377502    36.69   0.000      1.31094    1.458919 

     201101  |  -.5820162   .0967278    -6.02   0.000    -.7716003   -.3924321 

     201102  |   1.020802   .0698356    14.62   0.000     .8839264    1.157679 

     201103  |  -.5074026   .0149062   -34.04   0.000    -.5366183   -.4781868 

     201104  |  -.6716987   .0210009   -31.98   0.000      -.71286   -.6305374 

     201105  |  -1.263926   .0361788   -34.94   0.000    -1.334836   -1.193017 

     201106  |  -3.908992   .0754017   -51.84   0.000    -4.056778   -3.761207 

             | 

  tme#c.cddd | 

     200902  |  -128.2438    30.8352    -4.16   0.000    -188.6801   -67.80759 

     200903  |  -3.275527   .8512779    -3.85   0.000    -4.944011   -1.607043 

     200904  |   3.169084   .6800916     4.66   0.000     1.836121    4.502047 

     200905  |   .7295671   .5444819     1.34   0.180    -.3376042    1.796738 

     200906  |   2.474191   .1600584    15.46   0.000     2.160481    2.787902 

     200907  |  -.0086901   .1830825    -0.05   0.962    -.3675274    .3501472 

     200908  |  -1.345907   .1886289    -7.14   0.000    -1.715615   -.9761988 

     200909  |   1.366763   .0927663    14.73   0.000     1.184943    1.548583 

     200910  |   .9784593   .1927871     5.08   0.000     .6006012    1.356317 

     200911  |  -3.176677   .5845272    -5.43   0.000    -4.322336   -2.031017 

     200912  |  -14.79402   6.724026    -2.20   0.028    -27.97294   -1.615089 

     201004  |  -.4970792   .6218884    -0.80   0.424    -1.715965     .721807 

     201005  |   1.417377   .3210588     4.41   0.000     .7881096    2.046645 

     201006  |   1.315121   .1200431    10.96   0.000      1.07984    1.550403 

     201007  |   1.467768   .1440312    10.19   0.000      1.18547    1.750066 

     201008  |  -1.470453   .1603709    -9.17   0.000    -1.784776    -1.15613 

     201009  |   .7081995   .0895005     7.91   0.000     .5327806    .8836183 

     201010  |   1.107819   .1234149     8.98   0.000     .8659286    1.349709 

     201011  |  -1.183713   .7822506    -1.51   0.130    -2.716905    .3494793 

     201012  |  -1.101009   .9811046    -1.12   0.262     -3.02395    .8219318 

     201102  |  -3.915392   216.4967    -0.02   0.986    -428.2437    420.4129 

     201103  |  -5.934387   .5938973    -9.99   0.000    -7.098411   -4.770363 

     201104  |  -3.695908   .2962693   -12.47   0.000    -4.276589   -3.115228 

     201105  |  -.5737868   .1511495    -3.80   0.000    -.8700362   -.2775375 

     201106  |  -.0422118    .047811    -0.88   0.377    -.1359203    .0514967 

             | 

         tme | 

     200902  |   3.125133   2.608812     1.20   0.231    -1.988074    8.238341 

     200903  |  -1.300849   2.940639    -0.44   0.658     -7.06443    4.462731 

     200904  |  -7.512675   1.639494    -4.58   0.000    -10.72604   -4.299307 

     200905  |  -5.860853   3.060654    -1.91   0.056    -11.85966    .1379544 

     200906  |  -19.00829   2.382465    -7.98   0.000    -23.67786   -14.33871 

     200907  |   15.91034   3.041347     5.23   0.000     9.949379    21.87131 

     200908  |   35.95503   3.166798    11.35   0.000     29.74818    42.16187 

     200909  |  -7.212363   1.863843    -3.87   0.000    -10.86545   -3.559275 

     200910  |  -9.127828   2.058332    -4.43   0.000    -13.16211   -5.093548 

     200911  |  -5.567014   2.404358    -2.32   0.021     -10.2795   -.8545308 

     200912  |  -17.82492   1.457936   -12.23   0.000    -20.68244    -14.9674 

     201001  |  -3.628395   2.372116    -1.53   0.126    -8.277685    1.020895 

     201002  |   13.90649   3.391183     4.10   0.000     7.259854    20.55313 

     201003  |  -27.92017   2.186002   -12.77   0.000    -32.20468   -23.63566 

     201004  |  -9.197336    1.93724    -4.75   0.000    -12.99428   -5.400394 

     201005  |  -4.306086   2.708103    -1.59   0.112    -9.613901    1.001729 

     201006  |  -4.329023    1.99118    -2.17   0.030    -8.231688   -.4263582 

     201007  |  -4.924305   2.877662    -1.71   0.087    -10.56445     .715842 

     201008  |   52.23508   3.334565    15.66   0.000     45.69941    58.77074 
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     201009  |   3.704017    2.01326     1.84   0.066    -.2419226    7.649957 

     201010  |  -9.162577   1.976329    -4.64   0.000    -13.03613    -5.28902 

     201011  |  -10.61148   1.960432    -5.41   0.000    -14.45388   -6.769084 

     201012  |  -20.40037   1.555864   -13.11   0.000    -23.44983   -17.35092 

     201101  |   44.01811   3.227548    13.64   0.000      37.6922    50.34402 

     201102  |   -4.88683   2.180757    -2.24   0.025     -9.16106   -.6126002 

     201103  |   5.890471    1.38928     4.24   0.000     3.167517    8.613425 

     201104  |   4.014371   1.428135     2.81   0.005     1.215262     6.81348 

     201105  |  -1.013554   1.463965    -0.69   0.489     -3.88289    1.855782 

     201106  |   10.19056   1.454342     7.01   0.000     7.340084    13.04103 

             | 

       _cons |   39.64103   1.336041    29.67   0.000     37.02242    42.25963 

------------------------------------------------------------------------------- 

 

USAGE 50-60kwh/day 

Fixed-effects (within) regression               Number of obs      =    147199 

Group variable: acct_id                         Number of groups   =      5049 

 

                                                F(83,142067)       =   1401.37 

corr(u_i, Xb)  = -0.0084                        Prob > F           =    0.0000 

 

------------------------------------------------------------------------------ 

        kwhd |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        part |  -.6383727      .2008    -3.18   0.001    -1.031937   -.2448085 

             | 

  tme#c.hddd | 

     200901  |   .7092971   .0860562     8.24   0.000     .5406287    .8779656 

     200902  |   .6073743   .1237844     4.91   0.000     .3647592    .8499893 

     200903  |   .3906028   .1976567     1.98   0.048     .0031995     .778006 

     200904  |   .4416325    .096753     4.56   0.000     .2519985    .6312666 

     200905  |  -.7613315   .4646093    -1.64   0.101    -1.671957    .1492938 

     200906  |   1.422581   1.515354     0.94   0.348    -1.547484    4.392645 

     200909  |  -5.310497   12.10485    -0.44   0.661    -29.03577    18.41478 

     200910  |   .2477058   .2862152     0.87   0.387    -.3132705    .8086821 

     200911  |  -.0072516   .3150499    -0.02   0.982    -.6247433      .61024 

     200912  |   1.664811   .0511912    32.52   0.000     1.564477    1.765145 

     201001  |    1.18558   .0888905    13.34   0.000     1.011356    1.359803 

     201002  |   .8634292   .1615492     5.34   0.000     .5467958    1.180063 

     201003  |   2.357802   .0915662    25.75   0.000     2.178334     2.53727 

     201004  |   .7388032   .1042545     7.09   0.000     .5344664    .9431399 

     201005  |  -2.133288   .6334559    -3.37   0.001     -3.37485    -.891727 

     201006  |  -5.548942   1.048927    -5.29   0.000    -7.604819   -3.493065 

     201009  |  -6.467557     3.2792    -1.97   0.049    -12.89473   -.0403892 

     201010  |   .1617031   .4871356     0.33   0.740    -.7930733     1.11648 

     201011  |   .9380534   .1266281     7.41   0.000     .6898647    1.186242 

     201012  |   1.810656   .0514989    35.16   0.000      1.70972    1.911593 

     201101  |   .0237278   .1311878     0.18   0.856    -.2333978    .2808535 

     201102  |   1.602565   .0951379    16.84   0.000     1.416096    1.789033 

     201103  |  -.6762829   .0192551   -35.12   0.000    -.7140225   -.6385434 

     201104  |  -.7789539   .0268313   -29.03   0.000    -.8315428   -.7263651 

     201105  |  -1.469035   .0457976   -32.08   0.000    -1.558797   -1.379272 

     201106  |  -3.998479   .0921149   -43.41   0.000    -4.179023   -3.817936 

             | 

  tme#c.cddd | 

     200901  |   48.55371   54.10864     0.90   0.370    -57.49818    154.6056 

     200902  |  -12.69759   16.18089    -0.78   0.433    -44.41183    19.01665 

     200903  |  -9.216503   1.670278    -5.52   0.000    -12.49021    -5.94279 

     200904  |   5.015902   1.099633     4.56   0.000     2.860641    7.171162 

     200905  |   .0944723   .8206527     0.12   0.908    -1.513991    1.702936 

     200906  |   2.369921   .2183834    10.85   0.000     1.941894    2.797949 

     200907  |   .2537136   .2481628     1.02   0.307    -.2326807    .7401079 

     200908  |  -1.235256   .2536942    -4.87   0.000    -1.732492   -.7380202 
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     200909  |   1.479428   .1278213    11.57   0.000     1.228901    1.729955 

     200910  |   1.047064   .2629764     3.98   0.000     .5316352    1.562493 

     200911  |  -3.781761   .8158389    -4.64   0.000    -5.380789   -2.182732 

     200912  |  -17.87591   9.687425    -1.85   0.065    -36.86308    1.111256 

     201002  |  -35.45704   24.65914    -1.44   0.150    -83.78848     12.8744 

     201003  |  -10.94058   24.41271    -0.45   0.654    -58.78902    36.90785 

     201004  |  -1.766015   .8589036    -2.06   0.040    -3.449449   -.0825801 

     201005  |   1.658276   .4549604     3.64   0.000     .7665628     2.54999 

     201006  |   1.411669   .1640573     8.60   0.000      1.09012    1.733218 

     201007  |   1.448369   .1980621     7.31   0.000     1.060172    1.836567 

     201008  |  -1.790943    .216289    -8.28   0.000    -2.214865    -1.36702 

     201009  |   .9509684   .1221651     7.78   0.000     .7115271     1.19041 

     201010  |   1.278518   .1559861     8.20   0.000     .9727887    1.584248 

     201011  |  -1.819432   1.037702    -1.75   0.080    -3.853307    .2144433 

     201012  |  -1.271708   1.302967    -0.98   0.329    -3.825499    1.282082 

     201103  |  -11.96106   .9911837   -12.07   0.000    -13.90376   -10.01836 

     201104  |  -4.741603   .3885486   -12.20   0.000    -5.503151   -3.980055 

     201105  |   -1.18981   .1950287    -6.10   0.000    -1.572063   -.8075578 

     201106  |  -.0699905    .062606    -1.12   0.264    -.1926971    .0527161 

             | 

         tme | 

     200902  |   4.911249   3.560761     1.38   0.168    -2.067773    11.89027 

     200903  |    6.11995    4.47626     1.37   0.172    -2.653433    14.89333 

     200904  |  -10.34094   2.235401    -4.63   0.000    -14.72228   -5.959597 

     200905  |  -2.636445   4.521433    -0.58   0.560    -11.49837    6.225477 

     200906  |  -15.75688    3.26589    -4.82   0.000    -22.15796   -9.355798 

     200907  |   14.16279   4.132511     3.43   0.001     6.063148    22.26243 

     200908  |   36.20362   4.277291     8.46   0.000     27.82021    44.58702 

     200909  |  -7.184656   2.572091    -2.79   0.005     -12.2259   -2.143407 

     200910  |  -9.250583   2.819572    -3.28   0.001    -14.77689   -3.724277 

     200911  |  -4.972107   3.414125    -1.46   0.145    -11.66373    1.719512 

     200912  |  -21.88065   2.003559   -10.92   0.000    -25.80759   -17.95371 

     201001  |  -4.597346   3.262475    -1.41   0.159    -10.99173    1.797042 

     201002  |   6.323746   4.628321     1.37   0.172    -2.747674    15.39517 

     201003  |  -37.27139   2.980043   -12.51   0.000    -43.11222   -31.43057 

     201004  |  -9.122833   2.656281    -3.43   0.001    -14.32909   -3.916574 

     201005  |  -5.098244   3.799532    -1.34   0.180    -12.54525    2.348766 

     201006  |  -3.940635   2.728651    -1.44   0.149    -9.288739    1.407469 

     201007  |  -2.325528   3.958666    -0.59   0.557    -10.08444     5.43338 

     201008  |   60.30109   4.508036    13.38   0.000     51.46543    69.13675 

     201009  |   1.070484    2.76522     0.39   0.699    -4.349293    6.490262 

     201010  |  -11.45239   2.609605    -4.39   0.000    -16.56717   -6.337613 

     201011  |    -11.875   2.663895    -4.46   0.000    -17.09619   -6.653819 

     201012  |  -25.57902   2.137604   -11.97   0.000    -29.76868   -21.38935 

     201101  |   34.33756   4.382756     7.83   0.000     25.74745    42.92768 

     201102  |  -11.92649   2.988995    -3.99   0.000    -17.78486   -6.068114 

     201103  |   10.27574     1.9132     5.37   0.000     6.525908    14.02558 

     201104  |   5.047712   1.959315     2.58   0.010     1.207493    8.887931 

     201105  |   .5344019   1.999437     0.27   0.789    -3.384457    4.453261 

     201106  |   9.382161   1.988931     4.72   0.000     5.483894    13.28043 

             | 

       _cons |   47.60165   1.843954    25.81   0.000     43.98753    51.21576 

------------------------------------------------------------------------------- 

 

USAGE 60-70kwh/day 

Fixed-effects (within) regression               Number of obs      =     84292 

Group variable: acct_id                         Number of groups   =      2889 

 

                                                F(79,81324)        =    929.39 

corr(u_i, Xb)  = -0.0156                        Prob > F           =    0.0000 

 

------------------------------------------------------------------------------ 

        kwhd |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 



TecMarket Works Appendices 

November 8, 2011 109 Duke Energy 

-------------+---------------------------------------------------------------- 

        part |   -.437673   .2929335    -1.49   0.135    -1.011821    .1364747 

             | 

  tme#c.hddd | 

     200901  |   1.175785   .1277401     9.20   0.000     .9254149    1.426154 

     200902  |   1.031044   .1850557     5.57   0.000     .6683365    1.393752 

     200903  |   .0904745   .2980266     0.30   0.761    -.4936556    .6746046 

     200904  |   .2236906   .1442852     1.55   0.121    -.0591075    .5064887 

     200905  |  -1.337429   .5936452    -2.25   0.024     -2.50097   -.1738886 

     200906  |   2.767192   2.292854     1.21   0.227    -1.726786    7.261169 

     200910  |    .091472   .4280797     0.21   0.831    -.7475613    .9305054 

     200911  |   .4584022   .4623491     0.99   0.321    -.4477989    1.364603 

     200912  |   2.155201   .0765098    28.17   0.000     2.005243     2.30516 

     201001  |   1.864764   .1318978    14.14   0.000     1.606245    2.123282 

     201002  |   .9778141   .2427016     4.03   0.000     .5021207    1.453507 

     201003  |   2.612811    .136889    19.09   0.000     2.344509    2.881112 

     201004  |   .9061747   .1565107     5.79   0.000     .5994148    1.212935 

     201005  |  -3.548458   .8931675    -3.97   0.000     -5.29906   -1.797855 

     201006  |  -7.503773   1.540402    -4.87   0.000    -10.52295   -4.484595 

     201009  |   4.476502   1.985451     2.25   0.024     .5850311    8.367973 

     201010  |   .0919454   .8103751     0.11   0.910    -1.496384    1.680275 

     201011  |   1.239974   .1878959     6.60   0.000     .8716996    1.608249 

     201012  |    2.36985   .0768871    30.82   0.000     2.219151    2.520548 

     201101  |   .0150729   .1949052     0.08   0.938    -.3669398    .3970857 

     201102  |   1.430158   .1420593    10.07   0.000     1.151723    1.708593 

     201103  |  -.7823277   .0300285   -26.05   0.000    -.8411833   -.7234722 

     201104  |  -.9754705   .0425087   -22.95   0.000    -1.058787   -.8921537 

     201105  |   -1.84023   .0747726   -24.61   0.000    -1.986784   -1.693677 

     201106  |  -5.199525   .1550272   -33.54   0.000    -5.503378   -4.895673 

             | 

  tme#c.cddd | 

     200902  |  -94.88978   27.68094    -3.43   0.001    -149.1442   -40.63532 

     200903  |  -11.73074   2.409269    -4.87   0.000    -16.45289   -7.008586 

     200904  |   7.167194   1.514583     4.73   0.000     4.198622    10.13577 

     200905  |  -.5854099   1.028685    -0.57   0.569    -2.601626    1.430806 

     200906  |   2.638468   .3209215     8.22   0.000     2.009465    3.267472 

     200907  |    .900307   .3786502     2.38   0.017     .1581552    1.642459 

     200908  |  -1.943709   .3903051    -4.98   0.000    -2.708704   -1.178714 

     200909  |     1.8852    .189045     9.97   0.000     1.514673    2.255727 

     200910  |   1.165421   .3888187     3.00   0.003     .4033386    1.927503 

     200911  |  -3.955799   1.197276    -3.30   0.001    -6.302452   -1.609146 

     200912  |  -30.73399   13.93307    -2.21   0.027    -58.04272   -3.425262 

     201004  |  -1.382021   1.274388    -1.08   0.278    -3.879813    1.115772 

     201005  |   1.207033   .6449086     1.87   0.061    -.0569829     2.47105 

     201006  |    1.24853   .2405682     5.19   0.000     .7770183    1.720042 

     201007  |   1.619171   .2829029     5.72   0.000     1.064683    2.173658 

     201008  |  -2.358372   .3182661    -7.41   0.000    -2.982171   -1.734572 

     201009  |   1.143085   .1801167     6.35   0.000     .7900575    1.496112 

     201010  |   1.376107   .2525467     5.45   0.000     .8811176    1.871097 

     201011  |  -1.476921   1.542816    -0.96   0.338    -4.500829    1.546987 

     201012  |  -.0927925    1.94107    -0.05   0.962    -3.897277    3.711692 

     201103  |  -5.252291   .9621675    -5.46   0.000    -7.138133   -3.366449 

     201104  |   -5.19777   .5494124    -9.46   0.000    -6.274615   -4.120925 

     201105  |  -1.278347   .2979571    -4.29   0.000    -1.862341   -.6943529 

     201106  |  -.0168502    .094091    -0.18   0.858     -.201268    .1675676 

             | 

         tme | 

     200902  |   5.966308   5.299919     1.13   0.260    -4.421497    16.35411 

     200903  |   21.58316   6.702031     3.22   0.001     8.447224    34.71909 

     200904  |  -2.195518    3.32657    -0.66   0.509    -8.715573    4.324537 

     200905  |   7.070324   5.883586     1.20   0.229    -4.461464    18.60211 

     200906  |  -11.67582   4.839635    -2.41   0.016    -21.16147   -2.190166 

     200907  |   12.95023   6.281126     2.06   0.039     .6392617    25.26119 
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     200908  |   55.48076   6.539125     8.48   0.000     42.66412     68.2974 

     200909  |  -4.350017   3.811255    -1.14   0.254    -11.82005    3.120016 

     200910  |  -3.247563   4.187639    -0.78   0.438    -11.45531     4.96018 

     200911  |  -2.808744   5.014274    -0.56   0.575    -12.63669    7.019199 

     200912  |  -21.56447   2.974118    -7.25   0.000    -27.39372   -15.73521 

     201001  |  -12.06619   4.828431    -2.50   0.012    -21.52988   -2.602493 

     201002  |     15.886   6.935276     2.29   0.022     2.292908     29.4791 

     201003  |  -32.66166   4.435522    -7.36   0.000    -41.35526   -23.96807 

     201004  |  -5.233854   3.957291    -1.32   0.186    -12.99012     2.52241 

     201005  |   6.052543   5.418321     1.12   0.264     -4.56733    16.67242 

     201006  |   5.640717   4.017979     1.40   0.160    -2.234494    13.51593 

     201007  |   3.135675   5.697732     0.55   0.582    -8.031842    14.30319 

     201008  |   79.75304   6.642121    12.01   0.000     66.73453    92.77155 

     201009  |   5.530296   4.087846     1.35   0.176    -2.481855    13.54245 

     201010  |  -6.645449   4.068441    -1.63   0.102    -14.61957    1.328667 

     201011  |    -8.9744   3.950867    -2.27   0.023    -16.71807   -1.230728 

     201012  |  -28.30058    3.17281    -8.92   0.000    -34.51927    -22.0819 

     201101  |   48.03199   6.495296     7.39   0.000     35.30125    60.76272 

     201102  |   3.148512   4.459379     0.71   0.480    -5.591841    11.88886 

     201103  |   16.53453   2.833891     5.83   0.000     10.98012    22.08894 

     201104  |   12.66266    2.89983     4.37   0.000     6.979009     18.3463 

     201105  |   6.508632   2.969256     2.19   0.028     .6889104    12.32835 

     201106  |   16.31849   2.952165     5.53   0.000     10.53227    22.10472 

             | 

       _cons |   49.52757   2.731596    18.13   0.000     44.17366    54.88148 

------------------------------------------------------------------------------- 

 

USAGE 70-80kwh/day 

Fixed-effects (within) regression               Number of obs      =     43406 

Group variable: acct_id                         Number of groups   =      1487 

 

                                                F(80,41839)        =    526.54 

corr(u_i, Xb)  = -0.0102                        Prob > F           =    0.0000 

 

------------------------------------------------------------------------------ 

        kwhd |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        part |  -.6161847   .4431628    -1.39   0.164    -1.484793    .2524236 

             | 

  tme#c.hddd | 

     200901  |   .7891708   .1913519     4.12   0.000     .4141171    1.164224 

     200902  |   .6603483   .2829034     2.33   0.020     .1058517    1.214845 

     200903  |   .2646298   .4768592     0.55   0.579    -.6700241    1.199284 

     200904  |   .4728075   .2179974     2.17   0.030     .0455281    .9000869 

     200905  |  -.5016029   1.065171    -0.47   0.638    -2.589361    1.586155 

     200906  |   4.250579   3.445224     1.23   0.217    -2.502132    11.00329 

     200910  |  -.3686374   .6549844    -0.56   0.574     -1.65242    .9151457 

     200911  |   .3632399   .7034646     0.52   0.606    -1.015565    1.742045 

     200912  |   2.358176   .1135048    20.78   0.000     2.135705    2.580648 

     201001  |   1.559536   .1955435     7.98   0.000     1.176267    1.942805 

     201002  |   1.187841    .374442     3.17   0.002     .4539266    1.921755 

     201003  |   2.992567   .2059874    14.53   0.000     2.588828    3.396307 

     201004  |   1.109412    .245339     4.52   0.000     .6285425    1.590281 

     201005  |  -4.127592   1.233277    -3.35   0.001    -6.544839   -1.710344 

     201006  |   -9.55776   2.290958    -4.17   0.000    -14.04809   -5.067434 

     201009  |  -265.5535   151.4493    -1.75   0.080    -562.3973    31.29027 

     201010  |     .69732   .7462109     0.93   0.350    -.7652688    2.159909 

     201011  |   1.350169   .2744911     4.92   0.000     .8121609    1.888177 

     201012  |   2.630255   .1142145    23.03   0.000     2.406392    2.854117 

     201101  |    .191152   .3114724     0.61   0.539    -.4193403    .8016443 

     201102  |    2.11582   .2180196     9.70   0.000     1.688497    2.543143 

     201103  |  -.8566403   .0429973   -19.92   0.000    -.9409159   -.7723648 

     201104  |  -1.081034   .0609633   -17.73   0.000    -1.200523   -.9615445 



TecMarket Works Appendices 

November 8, 2011 111 Duke Energy 

     201105  |  -2.010352    .103746   -19.38   0.000    -2.213696   -1.807007 

     201106  |  -5.380496   .2141514   -25.12   0.000    -5.800237   -4.960754 

             | 

  tme#c.cddd | 

     200901  |   31.46439   42.27603     0.74   0.457    -51.39751    114.3263 

     200902  |   20.86788   42.38926     0.49   0.623    -62.21596    103.9517 

     200903  |  -12.89666   3.738232    -3.45   0.001    -20.22367   -5.569652 

     200904  |   10.23115   2.724569     3.76   0.000     4.890937    15.57136 

     200905  |   1.177609    1.85355     0.64   0.525    -2.455388    4.810605 

     200906  |   3.277133   .4791697     6.84   0.000     2.337951    4.216316 

     200907  |   .2711359   .5718722     0.47   0.635    -.8497453    1.392017 

     200908  |  -.7317269   .5781306    -1.27   0.206    -1.864875     .401421 

     200909  |   2.021367   .2860893     7.07   0.000     1.460626    2.582109 

     200910  |   .9509443   .5849554     1.63   0.104    -.1955803    2.097469 

     200911  |  -4.370979   1.824131    -2.40   0.017    -7.946314   -.7956436 

     200912  |  -29.31622   19.51548    -1.50   0.133    -67.56696    8.934516 

     201004  |  -1.834827   1.983745    -0.92   0.355    -5.723008    2.053354 

     201005  |   .8970417   .8400558     1.07   0.286    -.7494851    2.543568 

     201006  |   1.015259   .3677076     2.76   0.006     .2945441    1.735973 

     201007  |   2.196152   .4380147     5.01   0.000     1.337634     3.05467 

     201008  |  -3.113103   .5062031    -6.15   0.000    -4.105271   -2.120935 

     201009  |   1.296706    .265651     4.88   0.000      .776025    1.817388 

     201010  |   1.744776   .2694091     6.48   0.000     1.216728    2.272823 

     201011  |  -1.018893   2.248799    -0.45   0.650    -5.426586    3.388799 

     201012  |   1.158952   2.797981     0.41   0.679    -4.325148    6.643053 

     201103  |  -21.95714   2.617885    -8.39   0.000    -27.08824   -16.82603 

     201104  |  -7.879858   .9286117    -8.49   0.000    -9.699956    -6.05976 

     201105  |  -1.498812   .4601062    -3.26   0.001    -2.400629    -.596994 

     201106  |  -.0760298   .1402687    -0.54   0.588    -.3509593    .1988998 

             | 

         tme | 

     200902  |    7.31277   8.064046     0.91   0.364    -8.492927    23.11847 

     200903  |   9.821005    10.5951     0.93   0.354    -10.94561    30.58762 

     200904  |  -17.66203   4.970802    -3.55   0.000    -27.40491   -7.919158 

     200905  |  -12.69029   10.24659    -1.24   0.216    -32.77382     7.39324 

     200906  |   -27.8999   7.231214    -3.86   0.000    -42.07323   -13.72657 

     200907  |   14.17903   9.432583     1.50   0.133    -4.309028    32.66709 

     200908  |    28.5346   9.679198     2.95   0.003     9.563173    47.50603 

     200909  |  -14.35694   5.745301    -2.50   0.012    -25.61785   -3.096029 

     200910  |   -11.7685   6.327532    -1.86   0.063     -24.1706    .6335918 

     200911  |  -14.52447   7.611826    -1.91   0.056    -29.44381    .3948656 

     200912  |  -35.54096   4.415849    -8.05   0.000    -44.19612   -26.88581 

     201001  |  -8.724714   7.144198    -1.22   0.222    -22.72749    5.278063 

     201002  |   4.201582   10.67039     0.39   0.694     -16.7126    25.11577 

     201003  |  -49.59513   6.674791    -7.43   0.000    -62.67786    -36.5124 

     201004  |  -18.68164   6.076794    -3.07   0.002    -30.59228      -6.771 

     201005  |  -3.270406   7.522134    -0.43   0.664    -18.01394    11.47313 

     201006  |  -1.222921   6.054002    -0.20   0.840    -13.08889    10.64305 

     201007  |  -15.45538   8.728437    -1.77   0.077    -32.56329    1.652539 

     201008  |   86.27051   10.42503     8.28   0.000     65.83723    106.7038 

     201009  |  -5.349838   6.093474    -0.88   0.380    -17.29317    6.593498 

     201010  |  -21.86828   5.134465    -4.26   0.000    -31.93193   -11.80462 

     201011  |  -23.38049   5.836436    -4.01   0.000    -34.82003   -11.94096 

     201012  |  -44.17514   4.719265    -9.36   0.000      -53.425   -34.92529 

     201101  |   36.94337   10.24139     3.61   0.000     16.87003     57.0167 

     201102  |  -20.18614   6.800908    -2.97   0.003    -33.51606   -6.856216 

     201103  |   7.723424   4.220361     1.83   0.067    -.5485712    15.99542 

     201104  |   3.403218   4.329218     0.79   0.432    -5.082139    11.88858 

     201105  |  -5.006941   4.424724    -1.13   0.258    -13.67949    3.665609 

     201106  |   5.663366   4.380502     1.29   0.196    -2.922507    14.24924 

             | 

       _cons |   69.37349   4.073135    17.03   0.000     61.39006    77.35692 

------------------------------------------------------------------------------- 
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USAGE 80-90kwh/day 

Fixed-effects (within) regression               Number of obs      =     21755 

Group variable: acct_id                         Number of groups   =       745 

 

                                                F(78,20932)        =    248.35 

corr(u_i, Xb)  = -0.0067                        Prob > F           =    0.0000 

 

------------------------------------------------------------------------------ 

        kwhd |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        part |   -.788045   .7257725    -1.09   0.278    -2.210615    .6345252 

             | 

  tme#c.hddd | 

     200901  |   1.998534   .3057462     6.54   0.000     1.399248     2.59782 

     200902  |   1.309255    .457211     2.86   0.004     .4130864    2.205424 

     200903  |   1.542595   .7583668     2.03   0.042      .056137    3.029052 

     200904  |   .2378667   .3731132     0.64   0.524     -.493464    .9691973 

     200905  |  -1.641736   1.566558    -1.05   0.295    -4.712311    1.428839 

     200906  |  -3.043866   5.660421    -0.54   0.591    -14.13873    8.050997 

     200910  |   1.020225   1.114066     0.92   0.360     -1.16343     3.20388 

     200911  |   .5390812   1.177953     0.46   0.647    -1.769798     2.84796 

     200912  |    2.74815   .1789428    15.36   0.000     2.397409    3.098892 

     201001  |   2.941167   .3414698     8.61   0.000      2.27186    3.610474 

     201002  |   1.885696   .6405858     2.94   0.003     .6300986    3.141294 

     201003  |   3.242422   .3271178     9.91   0.000     2.601246    3.883598 

     201004  |   1.418947   .3733067     3.80   0.000     .6872372    2.150657 

     201005  |  -.6016373   2.264761    -0.27   0.791    -5.040744     3.83747 

     201006  |  -4.341074   3.782433    -1.15   0.251    -11.75493    3.072787 

     201009  |   13.59689   8.353062     1.63   0.104    -2.775754    29.96954 

     201010  |   1.700541   1.520347     1.12   0.263    -1.279457     4.68054 

     201011  |   1.382041   .4571801     3.02   0.003     .4859323    2.278149 

     201012  |   2.914791   .1811975    16.09   0.000      2.55963    3.269952 

     201101  |   .7658902   .4815214     1.59   0.112    -.1779289    1.709709 

     201102  |   2.210024   .3379775     6.54   0.000     1.547562    2.872486 

     201103  |  -.9855642   .0737306   -13.37   0.000    -1.130082   -.8410465 

     201104  |  -1.190014   .1031457   -11.54   0.000    -1.392187   -.9878403 

     201105  |  -2.259284   .1748801   -12.92   0.000    -2.602063   -1.916506 

     201106  |  -6.221949   .3563201   -17.46   0.000    -6.920364   -5.523534 

             | 

  tme#c.cddd | 

     200903  |  -6.000547   6.009898    -1.00   0.318    -17.78041    5.779318 

     200904  |    9.47067   4.443481     2.13   0.033     .7611046    18.18024 

     200905  |   .0216243   2.718661     0.01   0.994    -5.307161     5.35041 

     200906  |   2.329244   .7958906     2.93   0.003     .7692367    3.889251 

     200907  |   2.772365    .953149     2.91   0.004     .9041193    4.640611 

     200908  |  -.4604952   .9606262    -0.48   0.632    -2.343397    1.422406 

     200909  |   2.309594   .4490919     5.14   0.000     1.429339    3.189849 

     200910  |   2.534293   1.022564     2.48   0.013     .5299885    4.538598 

     200911  |  -2.917974   3.039127    -0.96   0.337    -8.874897     3.03895 

     200912  |  -32.98051   31.74175    -1.04   0.299    -95.19679    29.23577 

     201004  |   1.263395   3.050452     0.41   0.679    -4.715726    7.242517 

     201005  |   3.867471   1.637584     2.36   0.018     .6576795    7.077262 

     201006  |   1.980127   .5679351     3.49   0.000     .8669305    3.093324 

     201007  |   2.133402   .7626688     2.80   0.005     .6385125    3.628292 

     201008  |  -.5060019   .8377906    -0.60   0.546    -2.148136    1.136132 

     201009  |     2.2436   .4318757     5.20   0.000      1.39709     3.09011 

     201010  |   2.477164   .5175486     4.79   0.000     1.462729      3.4916 

     201011  |  -1.452893   3.907756    -0.37   0.710    -9.112397    6.206611 

     201012  |   1.376617   4.819154     0.29   0.775    -8.069297    10.82253 

     201103  |  -24.70871   3.806378    -6.49   0.000     -32.1695   -17.24791 

     201104  |  -8.552996   1.504313    -5.69   0.000    -11.50157   -5.604426 

     201105  |  -2.017616   .7207154    -2.80   0.005    -3.430274   -.6049586 
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     201106  |  -.4422001   .2331914    -1.90   0.058    -.8992732    .0148729 

             | 

         tme | 

     200902  |    18.4079   13.01293     1.41   0.157    -7.098457    43.91425 

     200903  |   8.663828   16.90034     0.51   0.608    -24.46214     41.7898 

     200904  |   7.555662   8.148937     0.93   0.354    -8.416885    23.52821 

     200905  |   17.89803   15.33547     1.17   0.243    -12.16068    47.95675 

     200906  |   9.450264   11.92071     0.79   0.428    -13.91524    32.81577 

     200907  |   2.400726   15.72007     0.15   0.879    -28.41183    33.21328 

     200908  |   50.73396   15.98674     3.17   0.002     19.39871    82.06921 

     200909  |   6.523349   9.128237     0.71   0.475     -11.3687     24.4154 

     200910  |  -1.670794   10.68825    -0.16   0.876    -22.62059    19.27901 

     200911  |   5.629522   12.56396     0.45   0.654     -18.9968    30.25585 

     200912  |   -17.8968    7.15559    -2.50   0.012    -31.92231   -3.871293 

     201001  |  -22.55837    12.2463    -1.84   0.065    -46.56206     1.44533 

     201002  |   12.58432   18.07015     0.70   0.486    -22.83457    48.00321 

     201003  |  -31.38408   10.63266    -2.95   0.003    -52.22492   -10.54324 

     201004  |  -2.976105   9.501813    -0.31   0.754    -21.60039    15.64818 

     201005  |   -1.65561   13.60881    -0.12   0.903    -28.32992     25.0187 

     201006  |   11.89513   9.623149     1.24   0.216    -6.966986    30.75725 

     201007  |   12.00937   15.02349     0.80   0.424    -17.43782    41.45656 

     201008  |   62.86892   17.20099     3.65   0.000     29.15365    96.58419 

     201009  |   4.464824   9.838641     0.45   0.650    -14.81967    23.74932 

     201010  |  -5.559692   8.974723    -0.62   0.536    -23.15084    12.03146 

     201011  |  -.9713108   9.750084    -0.10   0.921    -20.08223    18.13961 

     201012  |  -25.93755   7.625283    -3.40   0.001     -40.8837   -10.99141 

     201101  |    47.2241   15.97384     2.96   0.003     15.91414    78.53406 

     201102  |   3.095165   10.67738     0.29   0.772    -17.83333    24.02366 

     201103  |   31.61035   6.877078     4.60   0.000     18.13075    45.08996 

     201104  |   26.34262   7.075866     3.72   0.000     12.47338    40.21187 

     201105  |   19.35615   7.185408     2.69   0.007     5.272195    33.44011 

     201106  |   35.12883    7.17927     4.89   0.000      21.0569    49.20075 

             | 

       _cons |   54.73434   6.609558     8.28   0.000      41.7791    67.68959 

------------------------------------------------------------------------------- 

 

USAGE >90kwh/day 

Fixed-effects (within) regression               Number of obs      =     25062 

Group variable: acct_id                         Number of groups   =       854 

 

                                                F(79,24129)        =    292.53 

corr(u_i, Xb)  = -0.0104                        Prob > F           =    0.0000 

 

------------------------------------------------------------------------------ 

        kwhd |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        part |  -1.212488   .7943869    -1.53   0.127    -2.769536    .3445596 

             | 

  tme#c.hddd | 

     200901  |   1.752742   .3541156     4.95   0.000     1.058653     2.44683 

     200902  |   1.685141   .4954731     3.40   0.001      .713983    2.656299 

     200903  |   1.705155   .8983765     1.90   0.058    -.0557188    3.466029 

     200904  |  -.0289623   .3914909    -0.07   0.941     -.796309    .7383843 

     200905  |  -1.253459   1.872393    -0.67   0.503    -4.923465    2.416548 

     200906  |   11.77645   6.256459     1.88   0.060    -.4865951     24.0395 

     200910  |  -.2202095   1.171309    -0.19   0.851    -2.516048    2.075629 

     200911  |  -.0657635   1.255223    -0.05   0.958    -2.526079    2.394552 

     200912  |    3.34505   .2039282    16.40   0.000     2.945338    3.744762 

     201001  |    3.11789   .3685306     8.46   0.000     2.395547    3.840233 

     201002  |   1.617333   .7224338     2.24   0.025     .2013179    3.033349 

     201003  |   4.393179   .3718089    11.82   0.000      3.66441    5.121947 

     201004  |   1.006695   .4559925     2.21   0.027     .1129216    1.900469 

     201005  |  -4.793119   2.347874    -2.04   0.041    -9.395099   -.1911394 
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     201006  |  -14.72063   4.060806    -3.63   0.000    -22.68006   -6.761196 

     201009  |  -9.119534   206.7221    -0.04   0.965    -414.3076    396.0686 

     201010  |  -.5156369    2.13954    -0.24   0.810    -4.709269    3.677995 

     201011  |   2.207674   .4976536     4.44   0.000     1.232242    3.183106 

     201012  |   3.558158   .2138961    16.63   0.000     3.138909    3.977408 

     201101  |  -.8752589    .505135    -1.73   0.083    -1.865355    .1148372 

     201102  |   3.149598   .3809695     8.27   0.000     2.402874    3.896322 

     201103  |  -1.251972   .0832872   -15.03   0.000    -1.415221   -1.088724 

     201104  |  -1.446295   .1074995   -13.45   0.000       -1.657   -1.235589 

     201105  |   -2.74879   .1793897   -15.32   0.000    -3.100405   -2.397175 

     201106  |  -6.100686    .332583   -18.34   0.000     -6.75257   -5.448803 

             | 

  tme#c.cddd | 

     200901  |   30.67107   36.03838     0.85   0.395     -39.9664    101.3085 

     200903  |  -11.14084   7.133509    -1.56   0.118    -25.12296    2.841281 

     200904  |    11.1554   4.721743     2.36   0.018     1.900489    20.41031 

     200905  |   2.051394   3.192153     0.64   0.520    -4.205425    8.308213 

     200906  |   5.358674   .8645656     6.20   0.000     3.664071    7.053276 

     200907  |   .6961586   1.098794     0.63   0.526    -1.457546    2.849863 

     200908  |  -.4573843   1.088592    -0.42   0.674    -2.591093    1.676324 

     200909  |   1.580997   .5206432     3.04   0.002     .5605034     2.60149 

     200910  |   .7615536   1.067262     0.71   0.476    -1.330347    2.853455 

     200911  |  -10.46522   3.391549    -3.09   0.002    -17.11287   -3.817574 

     200912  |  -38.74117   39.32365    -0.99   0.325     -115.818    38.33564 

     201004  |  -2.226264   3.765456    -0.59   0.554    -9.606793    5.154264 

     201005  |   4.010639   1.690475     2.37   0.018     .6972031    7.324074 

     201006  |   2.022858   .6439292     3.14   0.002     .7607169       3.285 

     201007  |   3.854143   .8505162     4.53   0.000     2.187078    5.521208 

     201008  |  -3.563497   .8716739    -4.09   0.000    -5.272033   -1.854962 

     201009  |   .8408678   .4918848     1.71   0.087    -.1232571    1.804993 

     201010  |   1.755588   .6862757     2.56   0.011     .4104448    3.100731 

     201011  |   .7741172   4.092739     0.19   0.850    -7.247906    8.796141 

     201012  |   -2.64817   5.159976    -0.51   0.608    -12.76205    7.465705 

     201103  |  -28.65353   4.640502    -6.17   0.000     -37.7492   -19.55786 

     201104  |  -5.023776   1.358325    -3.70   0.000    -7.686178   -2.361374 

     201105  |  -.7295698   .7665547    -0.95   0.341    -2.232065    .7729251 

     201106  |   .4441162   .2724364     1.63   0.103    -.0898761    .9781085 

             | 

         tme | 

     200902  |   5.490784   14.36569     0.38   0.702    -22.66687    33.64844 

     200903  |  -.4977723    19.9476    -0.02   0.980    -39.59632    38.60077 

     200904  |  -1.789451   9.180207    -0.19   0.845    -19.78323    16.20433 

     200905  |  -1.393019   18.04199    -0.08   0.938    -36.75644    33.97041 

     200906  |  -34.15811   13.19022    -2.59   0.010    -60.01176   -8.304464 

     200907  |   28.65697   18.08631     1.58   0.113    -6.793329    64.10726 

     200908  |   43.66203   18.12847     2.41   0.016     8.129093    79.19496 

     200909  |   9.661817   10.51051     0.92   0.358    -10.93944    30.26308 

     200910  |   1.063001   11.57326     0.09   0.927    -21.62131    23.74731 

     200911  |   .5348673   13.84965     0.04   0.969    -26.61132    27.68105 

     200912  |  -38.37856   8.157731    -4.70   0.000    -54.36822    -22.3889 

     201001  |  -28.33449   13.44489    -2.11   0.035    -54.68732   -1.981664 

     201002  |   18.04489   20.40995     0.88   0.377    -21.95989    58.04967 

     201003  |   -62.7156   12.13472    -5.17   0.000     -86.5004    -38.9308 

     201004  |   -7.17661   11.28139    -0.64   0.525    -29.28883    14.93561 

     201005  |  -1.662313   14.46243    -0.11   0.908    -30.00957    26.68495 

     201006  |   7.267884   10.87894     0.67   0.504    -14.05552    28.59129 

     201007  |  -23.98441   16.81025    -1.43   0.154    -56.93355    8.964731 

     201008  |    116.136   18.20761     6.38   0.000     80.44791     151.824 

     201009  |   20.12388   11.27882     1.78   0.074    -1.983306    42.23107 

     201010  |  -8.973489   11.10005    -0.81   0.419    -30.73029    12.78331 

     201011  |  -23.88412   10.64221    -2.24   0.025    -44.74351   -3.024731 

     201012  |  -48.08401    8.79529    -5.47   0.000    -65.32332   -30.84469 

     201101  |   97.09588   17.06901     5.69   0.000     63.63956    130.5522 
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     201102  |  -21.94418   12.14123    -1.81   0.071    -45.74175    1.853387 

     201103  |   24.23842   7.855553     3.09   0.002     8.841048    39.63579 

     201104  |   10.93865   7.965113     1.37   0.170    -4.673467    26.55077 

     201105  |   1.989546   8.147665     0.24   0.807    -13.98038    17.95948 

     201106  |   12.85553   8.187632     1.57   0.116    -3.192742    28.90379 

             | 

       _cons |   85.46511   7.563641    11.30   0.000      70.6399    100.2903 

------------------------------------------------------------------------------- 
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Appendix M: DSMore Table 

 
 

Total Population 8300

                 Impacts

Unknown

Program wide SC 147 N/A N/A 147 N/A N/A 1

Program wide - Monthly Line SC 211 N/A N/A 211 N/A N/A 1

Notes: 1. Technology names should match the DSMore naming convention.
2. Energy impacts are average per installed unit for each DSMore technology and unit description (measure/ton/sq.ft., etc.)
3. Any analysis using a control group (such as billing analysis with a control group) 

does not need a freeridership adjustment (it is already in the analysis via the control group adjustment)
4. EM&V load shape: “no” if using standard DSMore load shape for technology units, “yes” if an evaluation-provided load shape should be used for DSMore.

Per Measure Impacts Summary for Carolinas HECR

Combined 

spillover less 

freeridership 

adjustment

EM&V net 

savings  

(kWh/unit)

EM&V net kW 

(customer 

peak/unit)

Product 

code
State

EM&V gross 

savings 

(kWh/unit)
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(coincident 

peak/unit)

EM&V gross 

kW 

(customer 

peak/unit)

EM&V gross 

kW 

(coincident 

peak/unit)

Unit of 

measure

EM&V load 

shape 

(yes/no)Technology

EUL (whole 

number)
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Executive Summary 
 
Key Findings and Recommendations     
This section presents the key findings and recommendations identified through this evaluation of 
Duke Energy’s Residential Energy Assessments Program: Home Energy House Call in the 
Carolina System. The program evaluation covers the period of time from August 1st 2010 
through August 31st 2012 (n= 8,193participants).  Table 1 presents the estimated overall ex post 
energy impacts from the billing analysis. The billing analysis approach used to assess energy 
savings provides a direct net (net of short term freeridership, short term participant spillover and 
participation in other Duke Energy programs) energy impact estimate1 by employing quasi-
experimental analysis designs. 
 
Table 1. Estimated Overall Impacts 

 Net Savings 

Annual Savings Per Participant Per Year  

kWh 928 

kW 0.1149 

 
The billing analysis gives the estimated overall net kWh savings per participant but is incapable 
of estimating coincident kW reduction. As a result, kW was calculated based upon the kWh 
savings and the kW/kWh ratio from the engineering analysis. Additionally, the billing analysis 
gives estimated impact of both kit and recommendations together. The main goal of the 
engineering analysis, aside from providing the kW/kWh ratio, is to offer insight into individual 
measure contributions to overall savings. All official impact results are net savings and are based 
on the outcome of the billing analysis. 
 
 
Significant Process Evaluation Findings 
From the Management Interviews 

• Program performance has been close to goal in all Duke Energy states including the 
Carolinas for the 2010-2012 period.  

• Direct mail is the primary marketing channel. Materials were recently upgraded with 
increased images, tighter copy, and a stronger call to action. 

• All parties report that they work well as team. Communication and productivity are 
excellent. 

• Quality assurance measures are working well and all vendors are meeting service level 
agreements. 

• A new firm providing home energy auditors has been added to the team. This new firm, 
Thorpe Services, provides “floating” auditors who fill in during peak periods, substitute 

                                                 
1 The evaluation did not document net long term spillover or short and long term market effects savings. These 
savings are in addition to those identified in this report but are beyond researchable issues associated with this 
evaluation. 
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for Thermo-Scan auditors who are sick, and drive longer distances to provide home 
energy audits in rural and disparate areas. 

 

From the Participant Surveys 
• About half of participants (53.8%) became aware of this program through mailings from 

Duke Energy; friends, family and coworkers (10.6%) were the only other source of 
awareness mentioned by more than 10% of participants. 

• Two-thirds of participants surveyed (66.3%) had not been considering a home energy 
audit before learning about the Residential Energy Assessment program, and only 4.4% 
would have purchased an audit from another company within the next year if they hadn’t 
participated in this program. 

• The major motivating factor for customers to participate in this program is to reduce their 
energy costs, mentioned by 77.5% overall, and the most important motivating factor for 
53.8%.  The next most frequently mentioned motivating factor was receiving an audit of 
their home, mentioned by 26.3% but the most important factor for only 8.1%. 

• However, their favorite part of participating in the program was the audit and the 
auditor’s assistance and advice (mentioned by 48.1%), followed by receiving the audit 
and energy efficiency kit at no cost (mentioned by 30.0%), and the education and 
information gained (22.5%), while saving money on bills was only the fourth most 
mentioned favorite thing about the program (12.5%). 

• Participants are generally very satisfied with this program, giving it a mean rating of 9.27 
on a 10-point scale for overall satisfaction.  All specific areas of the program were also 
rated at 9.0 or higher, except for “the audit recommendations provided new ideas,” which 
received a satisfaction score of 8.19 (still quite high).  Participants’ mean satisfaction 
score for Duke Energy overall was 8.85. 

• Two-thirds of participants (66.3%) would be interested in a follow-up program, though 
only 19.8% said they’d pay even $25 for such a program.  Most (61.3%) who were 
interested in a follow-up program said they would not pay anything for it. 

• The energy efficiency kit items with the highest installation rates are the CFL bulbs 
(94.4% for 13-watts and 89.4% for 20-watts), with the other items being installed by 
between 44.4% (low flow showerhead) and 28.1% (bathroom faucet aerator) of 
participants. 

• Half of the participants surveyed (50.0%) read the DOE Energy Savers booklet included 
with the kit, and many took action based on the booklet’s advice.  The most common 
areas of action included lighting (by 31.3% of those who read the booklet), insulation and 
air leaks (28.8%), heating and cooling (27.5%) and appliances (27.5%). 

• A large majority of participants recall receiving the home audit report (82.5%).  The most 
common recommendations followed in the Carolinas were reducing water temperature to 
120 degrees (by 33.8% of participants), closing vents in winter (30.0%), and sealing 
leaky attic access (28.1%). 

• This survey also asked participants if they would be interested in a program for ordering 
specialty CFL bulbs by mail.  Carolinas residents were most interested in such a program 
for outdoor flood lights (63.1%), which also has one of the lowest levels of pre-CFL 
installations (13.6% of bulbs currently installed), though these bulbs are also the ones that 
are used the least (average 2.4 hours/day).  There is lower but still significant interest in 
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dimmable (41.9%) and three-way bulbs (38.8%), which are used for more hours (3.4 and 
4.4 hours/day respectively) and still have relatively low CFL installation rates in the 
Carolinas (11.5% and 25.7% respectively).  

 
Significant Impact Evaluation Findings: Billing Analysis 
A billing analysis was conducted to estimate the net energy savings from the program.  The 
billing analysis relies upon a statistical analysis of actual customer-billed electricity consumption 
before and after participation in the Home Energy House Call (HEHC) program, compared to the 
change in savings over that same period for a matched comparison group2 to estimate the impact 
for the kit and recommended measures from the audit.   
 
The estimated impacts are presented in the “Impact Estimates: Billing Analysis” section of the 
report, and a summary of the results is shown below: 
 

 Carolinas 
Savings (kWh/yr) 928 
T-value -18.2 
R-Square 71% 
Sample Size (HEHC Participants) 8,193 

 
Significant Impact Evaluation Findings: Engineering Analysis 

• Mean wattage of a replaced bulb is 62 watts for the 13-watt CFL and 72 watts for the 20-
watt CFL. 

o See Table 57 on page 79. 
• An ISR of 91.7% was reported for the 13-watt CFL and 88.9% for the 20-watt CFL. 

o See Table 57 on page 79. 
• Average daily hours of use are 3.89 and 3.58 for 13-watt and 20-watt CFLs respectively. 

o See Table 58 on page 80. 
 

Recommendations 
Everyone interviewed agreed that the teamwork between different organizations was excellent. 
Daily operations flow well between Customer Link, WECC, and TSI. Weekly meetings ensure 
that everyone is well informed and any issues that arise are addressed in a timely manner. The 
team’s attitude of continuous improvement has shown itself in a consistent process of 
observation, hypothesis, testing, and implementation of new changes. 
 
Although there are no notable issues with the program, the team does note a dip in direct mail 
response rates compared to years past. Low response rates mean higher overall program costs. 
To address this issue head-on, the team has identified recipient fatigue as the most likely source 
of the problem. To address this, Duke Energy has reworked its marketing materials and is in the 
process of improving its customer targeting through the use of customer segmentation and 
                                                 
2 The comparison group consists of all pre-program energy use for all HEHC participants within each targeted state 
so that the comparison group is a cluster of non-program impacted energy use homes for non-participants that are 
matched both demographically, psychographically, attitudinally and whose pre-energy-use-profiles match to the test 
group. This type of comparison group analysis represents a best practice approach within the energy program 
evaluation field. 
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energy use modeling. To fully appreciate the effectiveness of these new and separate 
improvements, we suggest that AB split testing be used to test one factor at a time. Such a 
methodical approach of using a control letter and a challenger or a control list and a new targeted 
list will enable the team to isolate and measure each variable independently and thus maximize 
the effectiveness of the mailing. 
 
Should the efforts to adjust the marketing creative and improve the customer mailing lists still 
not deliver the desired results, the HEHC team may also consider changing the offer of the 
program itself. For instance, if customers know they can order the audit at any time, they may 
never get around to doing so. However, limiting the time of the offer within a given area may 
stimulate a sense of scarcity that increases response rates. Likewise, the offer may be adjusted to 
provide a “teaser” service in addition to standard audit checklist items, such as focusing even 
more on decreasing the costs of heating or cooling depending upon the season. 
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Introduction and Purpose of Study 
 

Summary Overview  
This document presents the process evaluation report for Duke Energy’s Home Energy House 
Call (HEHC) program as it was administered in North Carolina and South Carolina. The 
evaluation was conducted by TecMarket Works, BuildingMetrics, Integral Analytics, and 
Matthew Joyce, subcontractors to TecMarket Works. 

Summary of the Evaluation 
TecMarket Works performed a process evaluation comprised of management interviews to 
review program operations and administration, and a customer survey to determine satisfaction 
levels and identify any program implementation issues. 
 
The impact findings presented in this report were calculated using monthly billing data (for 
program net savings) and participant survey data linked to engineering analysis (measure savings 
estimates) as presented in Table 2 below.    
 
Table 2. Evaluation Date Ranges 

Evaluation Component Dates of Analysis 

Participant Surveys Surveys conducted from 
9/10/12 through 10/10/12 

Management Interviews September and October, 2012 

Engineering Estimates October and November, 2012 

Billing Analysis October and November, 2012 

Evaluation Objectives 
The objective of this evaluation is to determine the effectiveness of and customer satisfaction 
with Duke Energy’s Home Energy House Call program as it was administered in the Carolina 
System, and to determine estimated energy impacts.   
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Description of Program 
The Home Energy House Call (HEHC) program sends trained energy specialists (auditors) to 
customers’ homes to conduct an energy audit of their houses’ characteristics and appliances. The 
auditors visually inspect the home and generate a personalized energy report that educates 
customers about energy saving opportunities and actions to reduce their energy bills. During the 
Home Energy House Call, customers receive an energy efficiency starter kit containing three 
CFLs and other low cost energy saving measures. 
 
Throughout their visits, auditors identify specific energy savings opportunities and explain their 
findings to the homeowners. Whenever allowed by the customer, auditors directly install the 
three CFLs from the kit. Auditors are also directed to install up to 12 additional CFLs for a 
maximum of 15 CFLs per household. These additional CFLs are to be installed in high use 
sockets, and the appropriate number of extra bulbs provided is cross-checked against Duke 
Energy’s CFL Tracker database to determine eligibility based upon previous participation in 
other efficiency programs. 
 
During the Home Energy House Call, auditors also install kitchen aerators, faucet aerators and 
low flow showerheads when the old plumbing fixtures can be removed by hand. The audit and 
energy savings measures provided and installed during the visit are offered at no charge to the 
customer. 
 
In this way the program is designed to achieve three primary purposes: 
 

1. Customer education and behavior change 
2. Direct installation of CFLs and other energy savings measures 
3. Data collection for more informed future decision making 

 
Program Goals and Participation 
The program’s primary measure of success is the number of audits conducted per year (see table 
below). While not having a specific metric for CFL installs, the program strongly encourages 
auditors to install as many CFLs as possible. Those installation numbers are also noted in the 
table below. 
 
In North Carolina, the 2010 program performance reached 97% of goal, while in 2011 it 
surpassed expectations, reaching 104%. As of September 2012, the program in North Carolina 
stood at 86% of goal. 
 
In South Carolina the program achieved 96% of goal in 2010 and 99% of goal in 2011. As of 
September 2012, performance stood at 54% of goal. As result, resources are being shifted from 
North Carolina to South Carolina to increase performance there.  
 
Table 3. Program Performance through September 2012 

Year State Annual 
Goal 

# of 
Audits 

% of 
Goal 

2010 NC 5020 4850 97% 
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2011 NC 3960 4135 104% 
2012 NC 4356 3760 86% 
2010 SC 1700 1631 96% 
2011 SC 1540 1526 99% 
2012 SC 1694 908 54% 

 
While direct installs of CFLs are not an official program goal, they are a fundamental aspect of 
the program. In North Carolina, during 2010 the program was directly responsible for 23,788 
CFL installs, while it installed 26,324 and 20,172 CFLs in 2011 and 2012 respectively. In South 
Carolina during those same time periods the program installed 4,584, 7,234, and 3,874 CFLs 
respectively. 
 
Table 4. Program Participation 

Program State 
*Participation Count 
From: August 1, 2010 
To: August 31, 2012 

Home Energy House Call NC 8245 
Home Energy House Call SC 2690 
Home Energy House Call  TOTAL 10935 

 *The participation period data range for the billing analysis is larger than that of the process 
evaluation because it was revised subsequent to the completion of the phone surveys. Many 
customers had to be dropped from the engineering sample if, for various reasons, they were 
ineligible to participate in the phone survey. To aid reconciliation between the engineering and 
billing analyses, these customers were also excluded from the billing data sample. The total 
number of participants is, however, used for the total program savings extrapolation portion of the 
engineering estimates. This table includes every participant from the sample date range. That is 
why it shows a greater number of total participants than the billing analysis.
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Methodology 
 
Overview of the Evaluation Approach 
This process evaluation had four components: management interviews, participant surveys for 
the process evaluation, and a billing analysis and an engineering analysis for the impact 
evaluation.   

Study Methodology 
 

Management Interviews 
TecMarket Works conducted interviews with Duke Energy’s HEHC program manager, as well 
as managers from the prime contractor Wisconsin Energy Conservation Corporation (WECC), 
call center provider Customer Link, Thermo-scan, which supplies in-home energy auditors, and 
AM Conservation, which handles energy efficiency kit and CFL fulfillment3. The interviews 
covered program design, execution, operations, interactions between organizations, data transfer 
methods, and personal experiences in order to identify any implementation issues and discuss 
opportunities for improvement. 
 

Participant Surveys 
TecMarket Works fielded a phone survey with randomly selected participants in order to 
measure satisfaction and to identify areas for program improvement. One hundred and sixty 
(160) interviews were completed with Home Energy House Call participants in the Carolinas.  
Half of the participants surveyed live in North Carolina (50.0% or 80 out of 160) and the other 
half live in South Carolina (also 50.0% or 80 out of 160). 
 

Billing Analysis 
The billing analysis used consumption data from HEHC participants in North Carolina (6,338 
customers) and South Carolina (1,855 customers) that participated between August of 2010 and 
August of 2012. A panel model specification was used that analyzed the monthly billed energy 
use across time and participants.  The model included terms to control for the effect of weather 
on usage, the effect of impact from other Duke offers, the effect of normal non-program induced 
energy use changes, as well as a complete set of monthly indicator variables to capture the 
effects of non-measureable factors that vary over time (such as economic conditions and season 
loads).   
 

Engineering Analysis 
Engineering algorithms taken from the Draft Ohio Technical Resource Manual (TRM) were used 
to estimate savings. These unit energy savings values were applied to customers in the 
engineering analysis sample. 

Data collection methods, sample sizes, and sampling methodology 
 

                                                 
3  AM Conservation began this role in April 2012. Prior to that time the function was performed by Niagara 
Conservation, which was not interviewed for this evaluation. 
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Management Interviews 
Management interviews and follow-up phone calls for questions and answers were conducted 
with staff members from Duke Energy, Wisconsin Energy Conservation Corporation, Customer 
Link, Thermoscan, and AM Conservation. The interview instrument can be found in Appendix 
A: Management Interview Instrument. 
 

Participant Surveys 
A sample list of customer records was randomly pulled by TecMarket Works from a list of 3,212 
participants (between the dates of August 10, 2010 and March 30, 2012) with contact 
information provided by Duke Energy.  Surveys were conducted by telephone with 160 
participants.  The survey instrument can be found in Appendix B: Participant Survey Instrument. 
 

Billing Analysis 
The billing analysis used consumption data from all complete data provided for the HEHC 
participants in North Carolina (6,338 customers) and South Carolina (1,855 customers) that 
participated between August of 2010 and August of 2012. Exceptions were made to aid 
reconciliation between the engineering and billing analyses. Those customers that were deemed 
ineligible to participate in the phone survey, and therefore did not feed the engineering data were 
also excluded from the billing data sample. 
 

Engineering Analysis 
Phone surveys were conducted with a random sample of 160 participants.  

Number of completes and sample disposition for each data collection effort 
Management Interviews 

During September and October 2012 TecMarket Works interviewed the Duke Energy program 
manager and four vendors for this evaluation. This represents a completion rate of 100%. 
 

Participant Surveys 
From the sample list of customers, 716 participants were called between September 10, 2012 and 
October 10, 2012, and a total of 160 usable telephone surveys were completed yielding a 
response rate of 22.3% (160 out of 716).   
 
Table 5. Summary of Data Collection Efforts  

Residential Energy Assessments: Home Energy House Call 

Data Collection Effort State 
Size of 

Population in 
Sample for 

Surveys 

# of Successful 
Contacts Sample Rate 

Management Interviews NC, SC 5 5 100% 
Participant Surveys NC, SC 3,212 160 5.0% 

 
Billing Analysis 

N/A (all participants included, sampling was not used) 
 

Engineering Analysis 
A total of 160 participants responded to the phone survey. 
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Expected and achieved precision  
Participant Surveys 

The survey sample methodology had an expected precision of 90% +/- 6.3% and an achieved 
precision of 90% +/- 6.3%. 
 

Billing Analysis 
All savings estimates from the billing analysis were statistically significant at the 95% 
confidence level. 
 

Engineering Analysis 
Engineering estimates rely on participant survey responses.  Sampling procedures for the 
participant survey had an expected precision of +/- 6.3% at 90% confidence and an achieved 
precision of +/- 6.3%. 

Description of baseline assumptions, methods and data sources 
Baseline assumptions were determined through phone surveys with customers providing self-
reported values of impact relevant data. Robust data concerning HVAC system fuel and type was 
available from Duke Energy’s Home Profile Database (appliance saturation survey type data) in 
the Carolinas. Interaction factors derived from this data were used in favor of deemed values 
from secondary sources as they recognize only Duke Energy customers and, therefore, more 
accurately represent the participant population. A breakdown of these factors by system and fuel 
type can be seen in Appendix F: Impact Algorithms. 

Description of measures and selection of methods by measure(s) or market(s) 
The energy efficiency kits contain the following: 
 

• One 20 watt CFL 
• Two 13 watt CFLs 
• One low flow showerhead 
• One bathroom faucet aerator 
• One kitchen faucet aerator 
• One small roll of Teflon tape for plumbing installations 
• Two foam insulation gaskets for light switch plates 
• Four foam outlet gasket insulators 
• 17 feet of closed-cell foam weather-stripping 
• One CFL eligibility worksheet 
• One booklet with tips saving energy produced by the Department of Energy 
• One pamphlet with installation instructions for the kit items.  

Threats to validity, sources of bias and how those were addressed 
Billing Analysis 

The specification of the model used in the billing analysis was designed specifically to avoid the 
potential of omitted variable bias by including monthly variables that capture any non-program 
effects that affect energy usage, as well as other Duke offers.  The model did not correct for self-
selection bias because there is no reason to as long as the program remains voluntary. 
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Engineering Analysis 

The participant responses are self-reports and therefore may be affected by self-selection bias, 
false response bias or positive result bias. If these biases are present, the savings achieved can be 
expected to be higher than those reported in the impact evaluation. 
 
Note on Evaluation Methodology and Net to Gross 
The analysis used in this study is based on improvements made within the field of energy 
program evaluation over the last year.  Specifically, studies conducted prior to this year used 
standardized billing analysis techniques linked to net analysis adjustment methods to estimate net 
impacts for all measures without differentiating between low-cost standard consumable measures 
(part of normal purchase behaviors because first cost, product availability and transaction 
barriers are not signficant) and measures with significant acquisition barriers.  In the last year the 
field has differentiated analysis approaches associated with normal low-cost item purchase 
behavior measures (CFLs, aerators, shower heads, caulking, etc.) from products that have 
significant cost and other purchase barriers (furnaces, air conditioners, compressors, etc.).  
Impact analysis approaches associated with low-cost low-barrier products that have few if any 
significant purchase barriers can produce net savings directly from a billing analysis that controls 
for weather and pre-existing (before the program) changes in market conditions over the 
evaluation  period. In these approaches, the use of a rolling pre-program billing period, 
consisting of all participants’ consumption before they enroll in a program can be effectively 
used as a control group and as a result, that analysis produces net savings without identifying 
gross savings. For these analyses there is no need to adjust savings to account for freeriders.  
However, for large impact measures that are procured only a few times during a lifetime, the 
same analysis approach produces gross savings that have to be adjusted for freeriders.  This 
advancement in the field of evaluation has resulted in the analysis used in this study and as a 
result, the results provided are net of freerider savings and also include impacts associated with 
short-term spillover. A description of prior approaches and the updated approach can be found in 
Appendix K: Prior Methodology and Updated Approach.   
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Management Interviews  
Operational Roles 
Program operational roles are assigned as follows: Duke Energy provides overall program 
oversight and marketing. WECC holds the contract with Duke Energy and handles normal 
program operations, overseeing subcontractors: Thermo-Scan, which provides the in-home 
energy audits, and Thorpe Services, which provides back up energy auditors. Customer Link 
operates the call center, handling audit scheduling and customer questions. AM Conservation 
provides fulfillment services for the energy efficiency kits and CFLs distributed by the program. 
Each role is discussed in more detail below. 

Program Eligibility 
To be eligible for the program, participants must 1) be a Duke Energy customer, 2) own a single 
family home, 3) have at least four months of billing history, and 4) have at least one of the 
following: electric heat, central air or an electric water heater. Mobile homes and rental 
properties are not covered by the program. 

Energy Efficiency Kits 
The energy efficiency kits contain the following: 
 

• One 20 watt CFL 
• Two 13 watt CFLs 
• One low flow showerhead 
• One bathroom faucet aerator 
• One kitchen faucet aerator 
• One small roll of Teflon tape for plumbing installations 
• Two foam insulation gaskets for light switch plates 
• Four foam outlet gasket insulators 
• 17 feet of closed-cell foam weather-stripping 
• One CFL eligibility worksheet 
• One booklet with tips saving energy produced by the Department of Energy 
• One pamphlet with installation instructions for the kit items.  

 
The contents of the energy efficiency kits have remained the same since 2008 when window film 
was removed from the offering. However, the HEHC team continues to discuss potential changes 
to the kits. The primary change now under consideration is the addition of specialty CFL bulbs. 
Duke Energy is currently considering the inclusion of specialty bulbs in several efficiency 
programs and the bulbs’ inclusion in the HEHC program will depend upon the larger strategy 
adopted by the utility. 

Program Marketing  
Direct mail is the primary marketing vehicle for the program. The Duke Energy program 
manager, WECC manager, and TSI project manager plan mailings according to zip code in order 
to deploy the auditors most efficiently. The marketing strategy focuses first on those zip codes 
with high numbers of potential participants and those areas that can be served in a timely manner 
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by auditors who are available in that geographic region. Once zip codes are identified, the Duke 
Energy Marketing Analytics department uses Claritas PRIZM data to target desired segments. 
The analytics group then filters those customers by the eligibility requirements to generate a 
mailing list.  
 
After Duke Energy generates the mailing list, the contact information is sent to ProtoType, a 
mail vendor that verifies the addresses against the National Change of Address (NCOA) database 
before sending out the mailers. Larger mailings are divided into state specific batchesand sent 
out over a few days so that customers do not overwhelm the Customer Link call center. The 
Duke Energy program manager indicated that virtually all mailers are successfully delivered and 
that there are few returned mailers. After each mail drop, ProtoType sends to Duke Energy the 
list of customers who received the mailers and the proof of mailing for invoicing purposes. The 
Duke Energy program manager communicates with the ProtoType account manager 
approximately twice per week, as well as holding weekly meetings for regular updates. 
 
Mailings are sent out approximately twice per month to targeted customers in each state served 
by the program. The timing of the mailings is coordinated with the audit scheduling so that all 
newly acquired customers can be served within the 45 day wait list timeline. Advance planning 
also helps ensure that WECC, Customer Link, and TSI have sufficient staffing to handle the 
volume of customer responses.  However, customers can take longer than expected to respond, 
misaligning audit schedules with wait lists, which causes additional work on the back end to 
maintain customer satisfaction. 
 
Tracking of marketing metrics is working well. Duke Energy tracks customers by campaign 
codes so they know when each customer received the mailing and how long it took for them to 
respond. This helps the program team to better understand the specifics of that geographic region 
and plan how long to continue operations in a specific area. The campaign tracking system also 
notes which mail piece was used, which channel the customer responded to, if the customer has 
been targeted before, and how they learned about the program.  
 
While response rates are naturally expected to be stronger during periods of high energy usage, 
such as hot summers or cold winters, overall response rates to the mailings average between one 
and two percent (although they are higher in newly targeted communities and in those 
communities that have not been targeted in a long time). While these numbers are close to 
national averages for direct mail, the program manager expressed a desire for stronger 
performance.  
 
The team noted one reason for the one to two percent response rates was the age of the marketing 
collateral being used. It had not been updated since 2008. With some customers receiving the 
same mailing multiple times in a single year, the team concluded that the marketing materials 
appear to suffer from recipient fatigue, meaning customers ignore materials they have seen and 
rejected before. To address this issue, Duke Energy completely revamped the program’s 
marketing materials to include more images, less (but more tightly written) copy, and a stronger 
call to action. The new marketing materials were placed into service in September of 2012. 
Testing results regarding their improved effectiveness were not yet available at the time of this 
evaluation.  
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Paper mailings are supplemented by email campaigns targeted at Duke Energy’s Online Services 
customers. The email messages are sent to all Online Services customers throughout the state. 
Although email campaigns are less frequent than paper mailings, the team has conducted two 
email campaigns per state this year with additional efforts scheduled for October 2012. Other 
forms of marketing used by the program include radio ads, business reply cards, booths at events 
such as home and garden shows, and advertising on My Home Energy Report, Duke Energy’s 
personalized mailer that compares one home’s energy use to other residential customers.  

Call Center Operations  
Customer Link serves as the call center vendor, providing customer service representatives who 
schedule audits using a scheduling software developed by WECC. Customer Link 
representatives explain the HEHC program to customers, inform them about the items in the 
energy efficiency kit, and answer any questions. Customer Link also handles all rescheduling 
should a customer or auditor need to change or cancel an appointment.  
 
When a call comes in, Customer Link representatives note the customer’s name and address and 
review qualification questions. Once confirmed they open the scheduling software to check 
openings and find a time that works for the customer. Additional information regarding preferred 
phone number and specific notes such as "Beware of dog" are also recorded. The Telescript 
software gathers the customer information and captures all events during the call, making 
tracking and reporting easy. Outbound calls are placed through the Telescript system so they can 
be tracked as well. 
 
Customer Link’s service level agreement obligates them to answer 80% of inbound customer 
calls within 30 seconds or less, and Duke Energy confirms that they meet this goal consistently. 
To maintain this high level of service, Customer Link and the entire HEHC management team 
carefully plan and track HEHC mail drops to ensure program enrollment goals are met while 
allowing sufficient time for Customer Link to ensure sufficient staffing to handle the call 
volume. 
 
Customer Link also processes all business reply card (BRC) and internet sign ups, making 
outbound calls to customers to schedule appointments, which are offered Monday through 
Saturday with evening appointments scheduled for added customer convenience. BRC and 
internet orders are processed within three business days of receipt. If the customer does not 
answer the outbound phone call, standard procedure has Customer Link leave a voice mail 
message, followed seven to ten business days later by a second call, and a third call at a similar 
interval, indicating that it is the final attempt so “please contact us or you’ll be removed from the 
list.” 
 
The program maintains a goal of ensuring that enough appointment times are available so that no 
customer need wait longer than 45 days for an audit. Customers are scheduled in a four hour 
window on the selected date. They receive an automated reminder call two days before the 
appointment, and an advance notification call 30 minutes prior to arrival. If customers are not 
ready for their appointment, then the four hour window enables the auditor to visit the next 
customer and then return to serve the customer who was unavailable. To ensure closely clustered 
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appointments for the auditors, the scheduling software limits appointments to a specific number 
of zip codes within 45 minutes driving distance. It is possible to override the software to 
schedule appointments in an adjacent zip code, but such occurrences are rare. 

Audit Process and Direct Installs 
The home energy audits are conducted by Thermo-Scan Inspections (TSI), which employs nine 
auditors: four in North Carolina, two in South Carolina, and three serving Ohio and Kentucky. 
The company can also bring on additional auditors as needed through Thorpe Services. All 
auditors are certified BPI (Building Performance Institute) in Building Analysis. In addition to 
the BPI certification, the TSI-specific training program consists of one week of book learning 
and field training to ensure that auditors are capable of identifying energy saving opportunities 
and are well-versed in explaining how their recommendations can help the customer. Training 
also covers potential customer service issues, such as how an auditor can best deal with high bill 
complaints. After the formal training, new auditors shadow an experienced auditor for a week to 
observe actual in-home activities. After this, new employees are authorized to conduct 
independent audits. 
 
The TSI project manager works with Customer Link to schedule audits in a way that maintains 
even workflow. Each auditor conducts 5-6 audits per day. The auditors visit the customer homes 
and use a touch-screen laptop computer to fill out a 100-question checklist over a period of 
between 60 to 90 minutes. Items on the list range from property details, such as the age and 
square footage of the home, to customer motivations, such as why the Home Energy House Call 
was requested. It also covers efficiency and consumption items regarding everything from 
HVAC and attic insulation to appliance questions regarding fuel types and ages. The walk 
through inspection is, however, only visual. So the auditor estimates rather than measures the 
thickness of home insulation and performs no complex testing, such as blower door tests.  
 
As the auditor follows the sequence on the checklist he or she makes recommendations for ways 
the homeowner can increase energy efficiency and save on energy bills. Recommendations are 
specific to the customer’s home, covering the following items as appropriate: home shell 
insulation, home shell air tightness, duct insulation, duct air tightness, heat pump condition (if 
any), furnace filter, furnace fan run time, crawlspace vents, summer window shading, hot water, 
and extra refrigerator. Recommendations tend to focus on low cost and no cost measures, but 
auditors are trained to mention other Duke Energy efficiency programs and rebates, using 
marketing materials supplied by the utility. All recommendations are recorded on the laptop, and 
upon completion of the site visit, the file is uploaded to the WECC database where the data 
collected by the auditor is processed and verified before being sent on to Duke Energy. A copy 
of the final report is provided for the customer’s reference.  
 
In addition to identifying the energy saving opportunities in the home, the onsite assessments are 
also designed to maximize the educational value of the visit. This means that rather than the 
auditor walking around the customer’s home alone with the checklist to identify energy saving 
measures, the program design requires the customer to be present throughout the audit. This 
creates a continuous opportunity for the auditor to educate the customer by pointing out energy 
saving opportunities, as well as for the customer to learn by observing the process and asking 
questions. Auditors are instructed to provide explanations in layman’s terms so the customer can 
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share the information with other members in the household, such as one spouse explaining 
something to the other who was not present. This helps ensure that both influencers and decision 
makers are well informed. 
 
While in the home, the auditor installs the three CFLs contained in the energy efficiency kit, as 
well as up to 12 more CFLs which are stocked in the auditor’s vehicle. To increase the likelihood 
of installing the extra CFLs, Customer Link places an automated call to HEHC customers 48 
hours in advance reminding them about their upcoming appointment and encouraging them to 
look for high use sockets where the customer might place the additional CFLs. While TSI 
auditors do not have a specific quota of extra CFLs to install, they strive to install the maximum 
number of CFLs possible. According to WECC reports, in 2012 auditors averaged an additional 
3.8 CFLs in North Carolina and 3.1 CFLs in South Carolina beyond the three provided in the 
kits. 
 
Installation of water-saving measures is generally low due to liability concerns regarding old 
plumbing. Only when the old plumbing fixtures can be removed by hand do auditors install low 
flow showerheads and aerators. Other energy savings have similarly low direct install rates. 
Since installing these measures takes more time, auditors generally refer homeowners to the 
instructions provided with the kits. 
 
WECC monitors counts of audits completed, as well as the number of CFLs installed. If numbers 
are lagging, then WECC pushes auditors to increase efforts to achieve direct install objectives. 
The firm also places comparable emphasis on the educational value of the in-home visits, 
striving to ensure that the auditors take every opportunity to increase customer awareness of 
energy consumption and encourage appropriate behavior changes.  

Efficiency Kit Fulfillment 
AM Conservation packages the energy efficiency kits and bundles them with extra CFLs for 
shipment to TSI offices. Until April of 2012, fulfillment operations were provided by Niagara 
Conservation. At that point Duke Energy changed providers to AM Conservation. Duke Energy 
program managers report that the transition went well and fulfillment efforts are going smoothly 
so far. Because this process evaluation was conducted after the change in vendor, only AM 
Conservation was interviewed. The new fulfillment vendor reports that operations are running 
well and that Duke Energy is providing adequate notice to ensure that TSI auditors are stocked 
with sufficient kits and CFLs.  

Management Communication and Coordination 
The Duke Energy program manager convenes weekly telephone meetings with team 
representatives from WECC, Customer Link and TSI. Items discussed include performance score 
cards, appointments scheduled, status of wait listed customers, progress toward goals, mailing 
list analysis, and marketing planning to ensure appropriate scheduling to meet goals or clear the 
wait list. For instance, a new mailing may be initiated to generate more program sign ups or it 
may be postponed by a week or two to ensure that the backlog of customers on the wait list is 
reduced.  
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All parties interviewed spoke highly of their excellent communications and a team atmosphere 
that encourages everyone to make suggestions for the betterment of the program. What is more, 
each team member has earned the trust of their colleagues who know they can be relied upon to 
deliver their share of the results. 

Quality Control and Reporting 
 
Call Handling 
Customer Link sends Duke Energy weekly reports on disposition of calls, including numbers of 
inbound and outbound calls, calls transferred, sales, appointments canceled, number of ineligible, 
etc. In addition, Customer Link and Duke Energy managers monitor customer calls on a regular 
basis to ensure high call quality. On a weekly or semi-weekly basis they listen to randomly-
selected inbound and outbound calls to ensure that customer service is appropriate, scheduling is 
efficient, and that programmatic points are adequately addressed. Once per month, Duke Energy 
employs a call center scoring team, which scores 50 calls to ensure that Customer Link is 
meeting its service level agreement. Customer Link staff are required to score at least 92% and 
the Duke Energy program manager reports that they consistently score above that. 
 
Auditing Process 
To control quality of the home auditing process the WECC project manager accompanies 
auditors on quarterly ride-alongs to ensure that auditor training and practices are in compliance 
with program standards. The TSI program manager also conducts similar but independent quality 
control checks. This process of shadowing helps to ensure auditors are treating customers 
appropriately and following procedures, such as reviewing data history, explaining terms and 
conditions, going through the main points of the audits and checking information, providing 
recommendations, and leaving behind customer satisfaction cards. The ride-alongs also create 
opportunities for the reviewers to give feedback and share best practices gleaned from other 
auditors. 
 
Duke Energy also uses several methods of quality control to ensure a high quality customer 
experience. The program manager is a BPI certified auditor and she too conducts random ride-
alongs with the auditors. The program also uses secret shoppers, by which someone unknown to 
WECC, Customer Link or TSI places an order for a Home Energy House Call audit and then 
provides feedback directly to the program manager.  
 
While the auditors are generally working very effectively, these collective quality control efforts 
do occasionally identify training gaps, such as a substitute auditor not knowing about the 
appliance recycling program, or performance shortfalls, such as an auditor failing to check 
personal stocks of Smart $aver brochures and running out. Such minor issues are quickly 
identified and resolved. 
 
Duke Energy also uses customer comment cards to solicit feedback about customers’ audit 
experiences. The reply cards consist of eight questions asking: whether the customer was 
contacted in a timely manner to schedule the appointment; whether the scheduling was to their 
convenience; whether the auditors clearly explained the audit process and recommendations; 
whether the auditors responded to specific customer concerns; whether the report and 
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accompanying materials were easy to understand; if the auditor offered to install items from the 
kit; does the customer plan to take advantage of the recommendations; and does the customer 
have any suggestions to improve service. There is also a spot on the card to list the auditor’s 
name. These comment cards are mailed in and the results are discussed with TSI during regular 
meetings. 

Notable Changes and Improvements Made since Previous Process Evaluation 
The HEHC team maintains a philosophy of continuous improvement whereby team members 
consistently look for opportunities to increase the effectiveness of the program. The Duke 
Energy program manager indicated the following notable changes since the program was last 
evaluated in 2010: 
 

• In years past, the program focused predominantly on high density population areas 
because audits needed to be scheduled within limited geographical bounds for operational 
efficiency. Otherwise auditors would spend more time driving between customer homes 
than they would spend conducting the audits themselves. As of 2012 WECC has 
subcontracted with a fourth party firm, Thorpe Services, to provide 6-8 additional 
auditors on an as needed basis. This increase in staffing provides floating coverage in the 
event of unanticipated high response rates or if a primary TSI auditor gets sick. Perhaps 
more importantly, it enables TSI to serve more Duke Energy customers in multiple 
regions and rural areas within the 45 day time window.  

 
• The staffing increase has also created more opportunity for marketing the program. While 

the previous geographic limitations were in place, the program favored targeted 
marketing and local promotional efforts because it was not cost effective to advertise to 
customers outside the immediate area to be serviced. This approach precluded internet 
advertising, which is now being considered.  

 
• The contract with Thorpe Services has also facilitated an increase in the amount of email 

marketing done by the team, since Duke Energy can now email Online Services 
customers statewide with confidence that it will have the auditors necessary to provide 
the requested Home Energy House Calls. 

 
• Marketing materials, which had not been revised since 2008, have been redone for 2012. 

Duke Energy made changes to the collateral, brochures, folders, and emails. The primary 
marketing message was improved to further clarify how the program works and its 
benefits, as well as strengthening the call to action to encourage customer enrollment. 

 
• The messaging strategy has also been adjusted. Because Duke Energy recognizes that 

some customers intend to respond but never get around to it, they now re-mail to 
customers who do not sign up the first time.  
 

• Duke Energy is now testing the use of follow up letters sent to customers after the audit is 
completed to encourage them to follow the recommendations made during the Home 
Energy House call and take as many additional energy savings actions as possible.  
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• Auditors are now required to be familiar with Duke Energy’s other energy efficiency 
programs and are provided with promotional materials to leave behind with customers as 
appropriate. 

 
• Software changes to the scheduling tool improve efficiency for Customer Link 

representatives by enabling them to filter scheduled appointments by auditor. This is 
particularly helpful when substitutions and reschedules arise when an auditor gets sick.  
 

• The Customer Link automated call to customers reminding them about their 
appointments was changed from 24 to 48 hours in advance. This shift has proven 
worthwhile since customers who are prone to cancellation do so earlier, which creates a 
larger window for filling cancellations with alternative appointments for the auditors. 

 
• The 48 hour reminder call script was also improved to ask customers to look for 

opportunities to install CFLs in high use areas of the home, thus increasing the likelihood 
of additional CFL installations. 

Program Changes Interviewees Would Like to See 
While the managers we spoke with are generally satisfied with the program, they are continually 
looking for opportunities for improvement. Their suggestions are noted below. 
 
Hogs and Dogs. To improve program targeting, Duke Energy’s market insights team is working 
on incorporating a model that will estimate customer usage by type. While too preliminary to be 
discussed in any detail, the primary idea behind the effort is to identify and target those homes 
with the highest energy usage in order to generate the highest yields in terms of energy savings.  
 
iPads or tablets for direct contact between Customer Link, TSI, and auditors in the field. 
Under the current arrangement, Customer Link does not have direct contact with auditors. Those 
communications are channeled through the TSI program manager who coordinates auditor 
scheduling. Such an arrangement helps to ensure tight coordination of auditor schedules, but it 
also results in an intermediate layer between those individuals doing the scheduling at Customer 
Link and auditors. This causes delays when changes in schedules need to be made. One proposed 
solution is to switch from the current laptops to iPads or similar tablets with WiFi and phone 
connections. With the new technology, auditors could remain in contact with Customer Link and 
TSI about cancelations and no-shows, thus making last minute scheduling easier and more 
efficient. Likewise, the touch pads would make the walk through process easier, and the ready 
connection to WECC servers would ensure timely delivery of files.  
 
Increased customer scheduling efficiency with improved mailing strategies. One of the 
challenges faced by the program is the desire for consistent scheduling in a program that has 
inconsistent program enrollments due to the variable timing and volume of customer responses. 
For instance, despite the program’s intentions to sign customers up several weeks in advance, 
response rates may vary or people may respond to a mailing right before an audit is to be 
performed in their area or sometime after other audits in the area have been performed. Such 
lulls and rushes in scheduling may be mitigated by more efficacious mailing strategies, such as 
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more clearly delineated mail drop schedules or the use of limited time offers or additional 
incentives that encourage customers to respond within a specific time frame. 
 
Conclusions and Recommendations for Program Changes 
Everyone interviewed agreed that the teamwork between different organizations was excellent. 
Daily operations flow well between Customer Link, WECC, and TSI. Weekly meetings ensure 
that everyone is well informed and any issues that arise are addressed in a timely manner. The 
team’s attitude of continuous improvement has shown itself in a consistent process of 
observation, hypothesis, testing, and implementation of new changes. 
 
Although there are no notable issues with the program, the team does note a dip in direct mail 
response rates compared to years past. Low response rates mean higher overall program costs. 
To address this issue head-on, the team has identified recipient fatigue as the most likely source 
of the problem. To address this, Duke Energy has reworked its marketing materials and is in the 
process of improving its customer targeting through the use of customer segmentation and 
energy use modeling. To fully appreciate the effectiveness of these new and separate 
improvements, we suggest that AB split testing be used to test one factor at a time. Such a 
methodical approach of using a control letter and a challenger or a control list and a new targeted 
list will enable the team to isolate and measure each variable independently and thus maximize 
the effectiveness of the mailing. 
 
Should the efforts to adjust the marketing creative and improve the customer mailing lists still 
not deliver the desired results, the HEHC team may also consider changing the offer of the 
program itself. For instance, if customers know they can order the audit at any time, they may 
never get around to doing so. However, limiting the time of the offer within a given area may 
stimulate a sense of scarcity that increases response rates. Likewise, the offer may be adjusted to 
provide a “teaser” service in addition to standard audit checklist items, such as focusing even 
more on decreasing the costs of heating or cooling depending upon the season. 
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Participant Surveys Results 
Awareness of the Program 
About half of the participants in the Carolinas (53.8% or 86 out of 160) became aware of the 
HEHC program through mailings from Duke Energy, as seen in Figure 1.  Friends, family and 
co-workers were mentioned as sources of awareness by another 10.6% (17 out of 160), followed 
by information at the Duke Energy website (6.9% or 11 out of 160) and the customers’ own 
inquiries as to how they might save energy (6.9% or 11 out of 160).  Only 8.8% (14 out of 160) 
couldn’t recall how they became aware of the program. 
 

 
Figure 1.  Source of Program Awareness for HEHC Participants in the Carolinas (n=160) 
Percentages total to more than 100% because participants could name multiple sources of 
awareness. 
 
Among the eight respondents (5.0% of 160) who mentioned advertising as the source of their 
awareness, most recalled seeing an advertisement in a newspaper.  The specific sources of 
advertising are listed below. 
 

• Charlotte Observer newspaper (n=2) 
• The Herald newspaper (n=1) 
• The News and Observer newspaper (n=1) 
• Unspecified local newspaper (n=2) 
• TV (n=1) 
• TV or newspaper (n=1) 

The linked image cannot be displayed.  The file may have been moved, renamed, or deleted. Verify that the link points to the correct file and location.



TecMarket Works Findings 

February 19, 2013 26 Duke Energy 
 

 
Table 6 indicates that nearly a third of participants (30.6% or 49 out of 160) were already 
considering a home energy audit before becoming aware of the Home Energy House Call 
program.  However, fewer than one in twenty (4.4% or 7 out of 160) said they would have 
purchased an audit within the next year in the absence of the program.  The overwhelming 
majority (88.1% or 141 out of 160) say they would not have purchased an audit in the absence of 
the program. 
 
Table 6.  Home Energy Audit Intentions (n=160) 

 Carolinas 
(n) 

Carolinas 
(%) 

Before you heard about Home Energy House 
Call, had you already been considering 
getting a home energy audit? 

 
 

   Yes 49 30.6% 
   No 106 66.3% 
   Don’t know / not specified 5 3.1% 
If Duke Energy’s Home Energy House Call 
had not been available, would you still have 
purchased an audit from another company? 

 
 

   Yes, within the next year 7 4.4% 
   Yes, not within the next year (or not sure when) 4 2.5% 
   No 141 88.1% 
   Don’t know / not specified 8 5.0% 

 
The seven participants who said they would have purchased an audit if there had been no Home 
Energy House Call from Duke Energy were asked how much they would have been willing to 
spend on an audit.  Their responses are listed below. 
 

• $100 to $200 
• $175 
• $75 
• “$50 at the very most” 
• $39 
• $25 
• Don’t know / not specified 

Motivating Factors 
Participants were asked to list all of the factors that motivated them to participate in the program 
in the order of their importance. The primary factor was a desire to reduce energy costs with 124 
participants (77.5% of 160) indicating it as a factor and 86 (53.8% of 160) indicating it was the 
most important factor motivating them to participate in the program.  Receiving an energy audit 
was the second-most cited motivating factor.  Forty-two participants (26.3% of 160) indicated 
the audit itself as a factor and 13 (8.1% of 160) said it was the most important factor motivating 
participation.  Other motivating factors cited included the technical assistance (20.0% or 32 out 
of 160), the energy efficiency kit (18.8% or 30 out of 160), the information provided by the 
program (13.1% or 21 out of 160) and saving energy and helping the environment (11.3% or 18 
out of 160). 
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Figure 2.  Motivating Factors for HEHC Participants in the Carolinas (n=160) 
Percentages total to more than 100% because participants could name multiple factors. 
 
Thirty-four (21.3% of 160) respondents gave “other” reasons for participating in the HEHC 
program, which are presented below.   
 

• Recommendation of friends / family / neighbors (n=7) 
• Just upgraded and want to have new system checked out (n=6) 
• To improve / upgrade / maintain home (n=5) 
• To fix comfort issues (n=5) 
• To learn about energy efficiency and products (n=5) 
• The program was free (n=4) 
• Previous experience with other Duke Energy programs (n=3) 
• The program incentives (n=2) 
• Previous experience with this program (n=1) 
• Recommendation of someone else (n=1) 

 
The list above totals to more than 34 responses because participants could name multiple factors 
that influenced them. 
 
Participant Satisfaction 
Participants were asked for their levels of satisfaction on a 1 to 10 scale (with one being the 
lowest and ten being the highest) for the kit measures as well as aspects of the program.  The 
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survey can be found in Appendix B: Participant Survey Instrument and the results of the 
satisfaction questions are presented below. 

Measure Satisfaction 
The surveyed participants were satisfied with the measures provided by the Home Energy House 
Call kit.  Table 7 below shows the respondents’ mean satisfaction scores with various measures. 
 
The outlet and switch gaskets had the highest ratings at 9.31 and 9.39, respectively.  The lowest 
satisfaction (8.53, still a high score) was with the 13-watt CFL. 
 
Table 7.  Mean Satisfaction with Kit Measures (n=160) 

Measure Average 
Rating 

Valid N  
(not including 
don’t know) 

Percentage 
of ratings at 
or below 7 

13-watt CFL 8.53 150 20.0% 

20-watt CFL 8.76 140 17.9% 

Low-flow showerhead 9.03 70 17.1% 

Bathroom aerator 8.78 45 17.8% 

Kitchen aerator 9.12 69 11.6% 

Outlet gasket 9.31 61 9.8% 

Switch gasket 9.39 51 7.8% 

Program Satisfaction 
The surveyed participants are very satisfied with the Home Energy House Call program.  Table 8 
below shows the respondents’ mean satisfaction scores with various aspects of the program. 
 
Table 8. Mean Satisfaction with Program Components (n=160) 

Metric Average 
Rating 

Valid N 
(not 

including 
don’t know) 

Percentage 
of ratings at 
or below 7 

Audit report was trustworthy 9.70 152 0.7% 

Audit report looked professional 9.67 145 3.4% 

Web Site usability 9.62 47 0.0% 
Knowledge and helpfulness of 
auditor  9.58 159 2.5% 

Scheduling audit 9.56 154 3.2% 

Interactions with Duke Staff 9.55 138 1.4% 

Interactions with auditor 9.54 157 2.5% 

Energy efficiency kit quality 9.45 155 7.1% 

Audit report easy to understand 9.35 147 5.4% 
Likelihood of using 
recommendations 9.05 149 10.7% 

New ideas from 8.19 147 24.5% 
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recommendations 
Overall Satisfaction 9.27 160 5.6% 

 
Overall program satisfaction is very high with a mean of 9.27 on a 10-point scale.  Surveyed 
participants also rated their satisfaction with the auditors who came to their homes and 
performed the audit:  on a 1 to 10 scale, the auditors’ helpfulness and knowledge were rated at 
9.58.  The audit report itself also received high marks:  the average rating for the trustworthiness 
of the report was 9.70, while in terms of professional appearance the average rating was 9.67, 
and the mean rating for the ease of reading and understanding the audit report was 9.35. The 
lowest mean satisfaction rating (8.19) was with the audit report providing new ideas for 
improving efficiency.   
 
For overall program satisfaction ratings of “7” or below, participants were asked what could be 
done to improve the program.  The verbatim responses of the nine respondents (5.6% of 160) 
who gave ratings of 7 or less are listed below. 
 
Respondents rating the program a “7” out of 10: 

• “The auditor was unprofessional.” 
• “The program could include thermal testing and air tightness testing.” 

 
Respondents rating the program a “6” out of 10: 

• “I am moderately happy with the results. It was genuinely useful in indirectly finding 
where energy was being over-used.” 

• “I can't think of anything that needs improvement.” 
• “The auditor made outlandish recommendations that I change my storm windows and 

heat pump. That's just too much money to be spending.” 
 
Respondents rating the program a “5” out of 10: 

• “Duke could offer financial incentives for home-energy improvements.” 
 
Respondents rating the program a “4” out of 10: 

• “I don't feel confident that they did good job on the audit.” 
 
Respondents rating the program a “3” out of 10: 

• “The auditor didn't leave switch/outlet gaskets or weather-stripping, which I need. I'm 
also confused about what needs to be done.” 

 
Respondents rating the program a “1” out of 10: 

• “The auditor could spend more time performing the actual audit. I was surprised to learn 
of any recommendations the auditor made as he never did a walk through, and I did not 
receive a report afterwards.” 

 
For specific program areas where satisfaction ratings of “7” or below were given, participants 
were asked what could be done to improve that area of the program.  The verbatim responses for 
these areas can be found in Appendix H: Verbatim comments about improving aspects of the 
program. 
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Predicting Overall Program Satisfaction from Satisfaction with Ten Aspects of the 
Program 
Simple linear regressions were performed to predict overall participant satisfaction with the 
program using ratings of satisfaction for ten different aspects of the program4.  Two models were 
used:  a stepwise model that selects predictors based on incremental improvements to the model 
(producing the most efficient model that predicts the most variance using the fewest predictors), 
and a “complete” model that uses all ten predictors simultaneously (which represents the 
maximum variance that can be explained using this set of predictors). 
 
The two regression models produce highly consistent results, as both indicate the aspects of the 
program that have the most influence on overall program satisfaction are being satisfied with 
“audit report being easy to understand”, “interactions with the auditor” and “likelihood of using 
the audit recommendations”.  “Knowledge and helpfulness of the auditor” also has a significant, 
though smaller, impact.  The two models also produce very similar levels of variance explained, 
indicating that the non-significant predictors included in the complete model have little 
additional effect. 
 
The stepwise algorithm is iterative, adding or subtracting predictors from the model based on 
predetermined criteria.  For the model presented in Table 9, predictors are added to the model as 
long as their coefficients when added to the model are significant at the p<.10 level, and removed 
from the model if the significance of their coefficients falls below p<.20 (due to multicolinearity 
with other predictors added to the model on subsequent steps).  The algorithm will take as many 
steps as necessary until all predictors that meet the criteria have been added to (or subtracted 
from) the model.  For this model, the algorithm added four predictors (and removed none) in 
order to arrive at the final regression equation in four steps. 
 
Table 9. Stepwise Regression to Predict Overall Program Satisfaction (n=1145) 

Predictor Beta 
coefficient Significance 

Audit report easy to understand .273 P<.01 

Interactions with auditor .249 P<.01 

Likelihood of using recommendations .236 P<.01 

Knowledge and helpfulness of auditor  .195 P<.10 

 
The four-predictor regression model produced using the stepwise method predicts 49.9% (R-
squared) of the variance in overall program satisfaction, and is significant at the p<.01 level 
(using ANOVA).   Beta coefficients are standardized values and indicate the relative importance 
of the predictors in the model (absolute value of 1.0 would indicate that the predictor determines 

                                                 
4 Satisfaction with “website usability” was withheld from this analysis, since most participants did not visit the 
website and thus did not provide ratings for this aspect of the program (as seen in Table 8.) 
5 Though there are 160 participants in this survey, the number of valid cases used for regression models is 114 due 
to “listwise” deletion of missing data.  In order to be included in the model, a participant had to have valid answers 
to all eleven questions used in the model (the ten predictors and the dependent variable being predicted). 
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the predicted variable perfectly, and zero indicates no effect at all.  Negative coefficients would 
represent negative influence, though for this model all coefficients are positive). 
 
For the “complete” model, all ten predictors are used simultaneously to predict overall program 
satisfaction.  Since there are no criteria used to determine which predictors are included in the 
model, most of the predictors do not reach the level of statistical significance.  However the 
complete model does show the maximum amount of variance in overall satisfaction that can be 
predicted from this set of predictors. 
 
Table 10. “Complete” Regression to Predict Overall Program Satisfaction (n=114) 

Predictor Beta 
coefficient Significance 

Likelihood of using 
recommendations .269 P<.01 

Audit report easy to 
understand .266 P<.05 

Interactions with auditor .235 P<.01 
Knowledge and helpfulness of 
auditor  .219 P<.10 

Audit report was trustworthy .138 - 

Scheduling audit .030 - 
New ideas from 
recommendations .010 - 

Audit report looked 
professional -.026 - 

Interactions with Duke Staff -.094 - 
Energy efficiency kit quality -.119 - 

 
The “complete” ten-predictor regression model produced using the stepwise method predicts 
52.3% (R-squared) of the variance in overall program satisfaction, and is significant at the p<.01 
level (using ANOVA).   Beta coefficients are standardized values and indicate the relative 
importance of the predictors in the model (absolute value of 1.0 would indicate that the predictor 
determines the predicted variable perfectly, and zero indicates no effect at all.  Negative 
coefficients represent negative influence, although for this model none of the negative 
coefficients are significantly different from zero at the p<.10 level). 
 

Satisfaction with Duke Energy 
Satisfaction with Duke Energy was generally high among these program participants, with a 
mean rating of 8.85 on a 10-point scale where “10” means “very satisfied.”  The full distribution 
of responses is shown in Figure 3. 
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Figure 3.  Program Participants’ Overall Satisfaction with Duke Energy (n=160) 
 
Twenty-two participants (13.8% of 160) who rated their satisfaction with Duke Energy at “7” or 
less on a 10-point scale were asked how the situation could be improved.  The most common 
responses to this question had to do with energy rates being too high, as seen in the list below. 
 
Respondents who rated Duke Energy a “7” out of 10: 

• Rates are too high / too many rate increases (n=8) 
• Encourage use of wind or solar power (n=2) 
• Offer discounted rates for seniors (n=1) 
• Don’t know (n=1) 
•  

Four participants what rated Duke Energy a “7” out of 10 gave unique responses: 
• “I would like Duke to offer peak energy reduction incentives.” 
• “I would have appreciated knowing about the incentives offered for purchasing a new 

heat pump.” 
• “I'd like to pay my bills online without automatic draft or paying a fee. Also, more trees 

should be trimmed in a way that isn't ugly.” 
• “They need to train the auditors better.” 

 
One respondent who rated Duke Energy a “6” out of 10 gave a unique response: 

• “In Ohio they offer full house surge protectors for free, which is a service I pay for.” 
 
Respondents who rated Duke Energy a “5” out of 10: 

• Rates are too high / too many rate increases (n=2) 
• Offer discounted rates for seniors (n=1) 
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Respondents who rated Duke Energy a “4” out of 10: 

• Rates are too high / too many rate increases (n=1) 
 
One respondent who rated Duke Energy a “1” out of 10 gave a unique response: 

•  “The customer service is condescending when I have called in the past. In particular I 
had called about my July 2011 bill. For the 24 days out of that billing cycle our AC was 
broken so we didn't have it running and the bill was only $23 less than it was the month 
before when we had the AC running every day. As I am an electrician (‘journeyman’) I 
know a bit more than the average customer so I didn't appreciate being talked down to by 
customer service the times I called to find out why my bill was still so high. Our home has 
Energy Star ratings on everything and we use CFLs. One person in customer service said 
that we could get our meter changed to the digital meters and then when I called back to 
have it done another person told me that it could be done only if something happened to 
our meter, which I think is not accurate. I find it hard to believe that someone can 
accurately read our meter from 3 miles away like someone in customer service told me. 
I'd believe that they can read the meter from almost any distance if they’re in the line of 
sight of the meter but I never see anyone out here.” 

 
Installing Items from the Energy Efficiency Kit 
Participants were asked about their usage of items provided in the energy efficiency kit.  Overall 
installation rates are shown in Table 11.   
 
The overwhelming majority of participants installed at least one of the 13-watt (94.4% or 151 out 
of 160) and the 20-watt (89.4% or 143 out of 160) CFLs.  None of the other items were installed 
by a majority of respondents, though installation rates for low-flow showerheads (44.4%), 
kitchen faucet aerators (43.1%), weather stripping (41.3%) and outlet gasket insulators (40.0%) 
were closest to 50%.  Participants were least likely to have installed bathroom faucet aerators 
(28.1%) and switch gasket insulators (32.5%). 
 
Table 11.  Installation of Energy Efficiency Kit Items (n=160) 

 Carolinas 
(n) 

Carolinas 
(%) 

Installed 13-watt CFL 151 94.4% 
Installed 20-watt CFL 143 89.4% 
Installed low-flow showerhead 71 44.4% 
Installed kitchen faucet aerator 69 43.1% 
Installed bathroom faucet aerator 45 28.1% 
Installed outlet gasket insulators 64 40.0% 
Installed switch gasket insulators 52 32.5% 
Installed weather stripping 66 41.3% 
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Installing CFLs from the Energy Efficiency Kit 
Four out of five participants surveyed in the Carolinas (79.4% or 127 out of 160) said they 
received two CFLs during the course of their Home Energy House Call, while 30 participants 
(18.8% of 160) received more than two CFL bulbs (up to a self-reported maximum of 20 CFLs)6.   
 
Most of the CFLs were installed by the participants themselves (71.9% or 115 out of 160 for 13-
watt CFLS, 68.1% or 109 out of 160 for 20-watt CFLs). However, nearly one quarter of 
participants had the auditor install the CFLs (22.5% or 36 out of 160 for 13-watt CFLs, and 
21.3% or 34 out of 160 for 20-watt CFLs). 
 
Table 12.  Installation of Kit Items:  CFLs (n=160) 

 Carolinas 
(n) 

Carolinas 
(%) 

How many CFLs did you receive with the kit?   
   Two CFLs 127 79.4% 
   Three to nine CFLs 16 10.0% 
   Ten or more CFLs 14 8.8% 
   Don’t know / not specified 3 1.9% 
Did you install the 13-watt CFLs from the kit?   
   Yes, I did 115 71.9% 
   Yes, auditor did 36 22.5% 
   No, but I plan to 7 4.4% 
   No, don’t plan to or not sure 2 1.3% 
Did you install the 20-watt CFLs from the kit?   
   Yes, I did 109 68.1% 
   Yes, auditor did 34 21.3% 
   No, but I plan to 11 6.9% 
   No, don’t plan to or not sure 6 3.8% 

 
Participants who did not intend to use the CFLs were asked why not.  Only two respondents 
(1.3% of 160) said they did not intend to install the 13-watt CFLs, and their reasons are listed 
below. 
 

• “I received 20-watt CFLs only.” (This respondent said they received two CFLs with their 
kit.) 

• Not specified 
 
Six respondents (3.8% of 160) said they did not intend to install the 20-watt CFL, and their 
reasons are listed below. 
 

• “I didn’t receive these.  I got two 13-watt CFLs.” 
• “I haven’t needed it yet.”  (This respondent said they received 8 CFLs in total.) 
• Not specified (4 respondents) 

 
                                                 
6 Although the standard kit provided participants with two 13-watt CFLs and one 20-watt CFL, the survey question 
was worded “did you receive two CFLs?” per the information that was provided at the time of the survey. The error 
in the number of CFLs that were in the kit was due to a communication error and was not discovered after the 
surveys were completed. 
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Table 13 shows the wattage and hours of use of bulbs that were replaced with kit-provided CFLs.  
Participants who installed 13-watt CFLs7 typically replaced a bulb of between 45 to 70 watts 
(58.9% or 89 out of 151) that was used between 3 to 10 hours per day (73.5% or 111 out of 151).  
Participants who installed the 20-watt bulb typically replaced a bulb of between 71 and 99 watts 
(44.1% or 63 out of 143) that was used between 3 to 10 hours per day (67.8% or 97 out of 143). 
 
Table 13.  Installation of Kit Items: CFL Wattage and Hours of Use (n=151 for 13-watt 
CFLs, n=143 for 20-watt CFLs) 

 Carolinas 
(n) 

Carolinas 
(% of those 

installing CFL) 
How many watts was the bulb replaced by the 
13-watt CFL?   

   44 watts or less 21 13.9% 
   45 to 70 watts 89 58.9% 
   71 to 99 watts 13 8.6% 
   100 watts or more 11 7.3% 
   Don’t know / not specified 17 11.3% 
How many hours per day is the light with the 
13-watt bulb used?   

   Less than 1 3 2.0% 
   1 to 2 19 12.6% 
   3 to 4 68 45.0% 
   5 to 10 43 28.5% 
   11 to 12 4 2.6% 
   13 to 24 7 4.6% 
   Don’t know / not specified 7 4.6% 
How many watts was the bulb replaced by the 
20-watt CFL?   

   44 watts or less 10 7.0% 
   45 to 70 watts 37 25.9% 
   71 to 99 watts 63 44.1% 
   100 watts or more 20 14.0% 
   Don’t know / not specified 13 9.1% 
How many hours per day is the light with the 
20-watt bulb used?   

   Less than 1 6 4.2% 
   1 to 2 27 18.9% 
   3 to 4 46 32.2% 
   5 to 10 51 35.7% 
   11 to 12 1 0.7% 
   13 to 24 3 2.1% 
   Don’t know / not specified 9 6.3% 

 
Nearly one-quarter of participants who installed kit-provided CFLs (23.7% or 36 out of 152) 
have since uninstalled at least one bulb, as seen in Table 14.  Three respondents who received 
more than two bulbs with their kits uninstalled more than two kit-provided bulbs; one participant 

                                                 
7 Although participants received (at least) two 13-watt CFLs, the survey only asked them follow-up questions about 
one 13-watt CFL installation. The error in the number of CFLs that were in the kit was due to a communication error 
and was not discovered after the surveys were completed. 
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who received 12 CFLs uninstalled 7 of them, and two participants who received 15 apiece 
removed 8 and 10 of their kit-provided CFLs. 
 
Table 14.  Installation of Kit Items: Uninstalling CFLs (n=152 who installed either CFL)  

 Carolinas 
(n) 

Carolinas 
(%) 

Did you remove either of the CFLs provided 
through this program?   

   Yes, removed one CFL 20 13.2% 
   Yes, removed two CFLs 13 8.6% 
   Yes, removed three or more CFLs 3 2.0% 
   No 110 72.4% 
   Don’t know 6 3.9% 

 
The 36 participants who removed kit-provided CFLs were asked why they did so.  Their 
responses are characterized below; in most cases bulbs were uninstalled because they burned out. 
 

• Bulb burned out (n=30) 
• Bulb broke (n=3) 
• Did not work properly (n=2) 
• Not bright enough (n=1) 
• Do not like the quality of the light (n=1) 
• Unappealing appearance of the bulb itself (n=1) 

The list above totals to more than 36 because participants could give multiple reasons. 
 
Table 15 indicates that nearly two-thirds of participants (63.8% or 102 out of 160) already had 
some CFLs installed in their homes before receiving the Home Energy House Call and efficiency 
kit.   
 
Furthermore, 40.0% (64 out of 160) of participants were already intending to buy CFLs before 
participating in the program, not including the 4.4% (7 out of 160) who say they already have 
CFLs installed in every outlet.  There were another 18.8% (30 out of 160) who said they 
“maybe” were going to buy CFLs before participating in the program, plus 3.8% (6 out of 160) 
who “don’t know”. 
 
Sixty-nine participants (43.1% of 160) have purchased additional CFLs since participating in the 
program.  These participants purchased at least 513 additional bulbs, an average of 7.4 CFLs per 
household that purchased additional CFL bulbs. 
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Table 15.  Preinstalled CFLs and Intent to Purchase Additional CFLs (n=160)  
 Carolinas 

(n) 
Carolinas 

(%) 
Did you have any CFLs installed before you 
received the kit?   

   No 55 34.4% 
   Yes, from 1 to 5 59 36.9% 
   Yes, from 6 to 11 20 12.5% 
   Yes, 12 or more 23 14.4% 
   Don’t know / not specified 3 1.9% 
Were you planning on buying CFLs for your 
home before receiving the kit?   

   No 53 33.1% 
   No, already installed in all available outlets 7 4.4% 
   Maybe 30 18.8% 
   Yes, in less than 6 months 23 14.4% 
   Yes, 6 months to one year from now 25 15.6% 
   Yes, more than one year from now 2 1.3% 
   Yes, as they burn out or budget permits 9 5.6% 
   Yes, I already purchase CFLs 3 1.9% 
   Yes, when specialty bulbs become available 2 1.3% 
   Don’t know / not specified 6 3.8% 
Have you purchased any CFLs since 
receiving the Home Energy House Call kit?   

   No 89 55.6% 
   Yes, from 1 to 5 32 20.0% 
   Yes, from 6 to 11 22 13.8% 
   Yes, 12 or more 15 9.4% 
   Don’t know / not specified 2 1.3% 

 

Installing the Low-Flow Showerhead from the Energy Efficiency Kit 
Table 16 indicates that 71 participants (44.4% of 160) installed the low-flow showerhead, and 
another 23 (14.4% of 160) still intend to.  Typically, participants take 5-10 showers per week 
(46.5% or 33 out of 71 who installed the showerhead) and about half used the Teflon tape 
(53.5% or 38 out of 71). 
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Table 16.  Installation of Kit Items:  Low-Flow Showerhead 
 Carolinas 

(n) 
Carolinas 

(%) 
Did you install the low-flow showerhead from 
the kit?   

   Yes, I did 53 33.1% 
   Yes, auditor did 18 11.3% 
   No, but I plan to 23 14.4% 
   No, don’t plan to  55 34.4% 
   Don’t know / not sure 11 6.9% 

How many showers per week are taken using 
this showerhead 

 
Percent of 

Those Using 
the Item 

   0 to 4 11 15.5% 
   5 to 10 33 46.5% 
   11 to 15 18 25.4% 
   16 to 20 4 5.6% 
   21 or more 5 7.0% 
   Don’t know - 0% 
Flow of water after replacing showerhead   
   Less than the old unit 35 49.3% 
   About the same as the old unit 31 43.7% 
   More than the old unit 5 7.0% 
   Don’t know / not specified - 0% 
Used the Teflon tape   
   Yes 38 53.5% 
   No 6 8.5% 
   Don’t know / not specified 27 38.0% 

 
None of the respondents who installed their own showerheads indicated that the installation was 
difficult. 
 
The 55 participants who did not intend to install the low-flow showerhead were asked why not; 
their responses are characterized below.  In most of these cases, the participant either already had 
a low-flow showerhead installed or else claimed they didn’t receive one with their kit. 
 

• Did not receive / do not recall receiving / auditor kept item (n=16) 
• Already have low-flow showerhead installed (n=16) 
• Prefer current showerhead / customized fixtures (n=13) 
• Not enough water pressure (n=7) 
• Does not fit / have in-line filter so can’t use (n=3) 
• Tried it but it leaked (n=1) 
• Seems difficult to install (n=2) 

The list above totals to more than 55 because participants could give multiple reasons. 
 
Nearly one-third of participants (30.6% or 49 out of 160) already had a low-flow showerhead 
installed, as seen in Table 17.  Prior to the program, only 14 respondents (8.8% of 160) had 
intended to purchase a low-flow showerhead, and another 14 respondents (8.8% of 160) said 
they “maybe” would have installed a new showerhead before participating in the program, while 
116 (72.5% of 160) did not intend to purchase one and 14 (8.8% of 160) already have low-flow 
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showerheads installed in all showers.  Fifteen respondents (9.4% of 160) have purchased 
additional showerheads since participating in the program. 
 
Table 17.  Preinstalled Showerheads and Intent to Purchase Additional Showerheads 
(n=160) 

 Carolinas 
(n) 

Carolinas 
(%) 

Previously installed showerheads   
   Already had low-flow showerhead(s) installed 49 30.6% 
   Did not already have low-flow showerhead(s) 
   installed 94 58.8% 

   Don’t know / not specified 17 10.6% 
Were you planning on purchasing a low-flow 
showerhead before receiving the kit?   

   No 116 72.5% 
   No, already installed in all available showers 14 8.8% 
   Maybe 14 8.8% 
   Yes 14 8.8% 
   Don’t know / not specified 2 1.3% 
Additional showerheads purchased since 
program   

   Have not purchased additional showerhead(s) 131 81.9% 
   Purchased one additional showerhead 12 7.5% 
   Purchased two or more additional 
   showerheads 3 1.9% 

   Already have in all available showers 14 8.8% 

 
Installing Faucet Aerators from the Energy Efficiency Kit 
Table 18 shows that 39 participants (24.4% of 160) installed the kitchen faucet aerator provided 
with the kit themselves, another 30 (18.8% of 160) had the auditor install it for them, and 19 
more (11.9% of 160) still intend to install it but have not done so yet.  At least 29.0% (20 out of 
69 households that installed the aerator) of these installations replaced an older aerator with a 
new one, but in most cases (at least 56.5% or 39 out of 69) the kit-provided aerator did not 
replace a previously installed aerator (another 10 respondents, or 14.5% of 69, were not sure).  
Nearly half of those who installed the kitchen aerator (44.9% or 31 out of 69) said that it 
decreased the water flow from their faucet, while only 5.8% (4 out of 69) said the flow increased. 
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Table 18.  Installation of Kit Items:  Kitchen Aerators (n=160) 
 Carolinas 

(n) 
Carolinas 

(%) 
Did you install the kitchen faucet aerator from 
the kit?   

   Yes, I did 39 24.4% 
   Yes, auditor did 30 18.8% 
   No, but I plan to 19 11.9% 
   No, don’t plan to 55 34.4% 
   Don’t know / not sure 17 10.6% 

Was there a kitchen aerator already installed 
that you had to remove? 

 
Percent of 

Those Using 
the Item 

   Yes 20 29.0% 
   No 39 56.5% 
   Don’t know / not specified 10 14.5% 
Flow of water after replacing kitchen aerator   
   Less than the old unit 31 44.9% 
   About the same as the old unit 34 49.3% 
   More than the old unit 4 5.8% 

 
None of the respondents who installed their own kitchen aerators indicated that the installation 
was difficult. 
 
The 55 participants who did not intend to install the kitchen aerator were asked why not; their 
responses are characterized below.  In most of these cases, the participant either already had 
aerators installed, the aerator wouldn’t fit or else they claimed they didn’t receive one with their 
kit. 
 

• Did not receive / do not recall receiving / auditor kept item (n=19) 
• Does not fit on faucet (n=12) 
• Already have aerators installed (n=10) 
• Prefer current faucet / custom fixture / can’t use due to hose or filter (n=6) 
• Not enough water pressure (n=2) 
• Don’t like aerator attachment because it is too big (n=1) 
• Tried to install but it didn’t work properly (n=1) 
• Renter so don’t pay water bill (n=1) 
• Installed kitchen aerator in bathroom (n=1) 
• Don’t know / not specified (n=3) 

The list above totals to more than 55 because participants could give multiple reasons. 
 
Table 19 shows that 27 participants (16.9% of 160) installed the bathroom faucet aerator 
provided with the kit themselves, another 18 (11.3% of 160) had the auditor install it for them, 
and 21 more (13.1% of 160) still intend to install it but have not done so yet.  At least 33.3% (15 
out of 45 households that installed the aerator) of these installations replaced an older aerator 
with a new one, but in most cases (at least 55.6% or 25 out of 45) the kit-provided aerator did not 
replace a previously installed aerator (five respondents, or 11.1% of 45, were not sure).  Nearly 
half of those who installed the bathroom aerator (48.9% or 22 out of 45) said that it decreased the 
water flow from their faucet, while only 6.7% (3 out of 45) said the flow increased. 
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Table 19.  Installation of Kit Items:  Bathroom Aerators (n=160) 

 Carolinas 
(n) 

Carolinas 
(%) 

Did you install the bathroom faucet aerator 
from the kit?   

   Yes, I did 27 16.9% 
   Yes, auditor did 18 11.3% 
   No, but I plan to 21 13.1% 
   No, don’t plan to 66 41.3% 
   Don’t know / not specified 28 17.5% 

Was there a bathroom aerator already 
installed that you had to remove? 

 
Percent of 

Those Using 
the Item 

   Yes 15 33.3% 
   No 25 55.6% 
   Don’t know / not specified 5 11.1% 
Flow of water after replacing bathroom 
aerator   

   Less than the old unit 22 48.9% 
   About the same as the old unit 20 44.4% 
   More than the old unit 3 6.7% 

 
None of the respondents who installed their own bathroom aerators indicated that the installation 
was difficult. 
 
The 66 participants who did not intend to install the bathroom aerator were asked why not; their 
responses are characterized below.  In most of these cases, the participant either claimed they 
didn’t receive one with their kit, or else already had aerators installed. 
 

• Did not receive / do not recall receiving / auditor kept item (n=34) 
• Already have aerators installed (n=9) 
• Prefer current faucet / custom fixture (n=6) 
• Not sure what it does / how to install it (n=5) 
• Does not fit on faucet (n=4) 
• Not enough water pressure (n=3) 
• Renter so don’t pay water bill (n=1) 
• Don’t know / not specified (n=4) 

 
Table 20 shows information about participants’ previously installed aerators and intentions to 
purchase additional aerators.  Forty-seven respondents (29.4% of 160) said they already had 
aerators installed before participating in the program.  One hundred and eighteen respondents 
(73.8% of 160) said they had not intended to purchase any aerators before participating in the 
program, not including another 16 (10.0% of 160) who said they already have aerators installed 
on all available faucets.  Ten respondents (6.3% of 160) have purchased additional aerators since 
participating in the program. 
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Table 20.  Preinstalled Aerators and Intent to Purchase Additional Aerators (n=160) 
 Carolinas 

(n) 
Carolinas 

(%) 
Previously installed aerators (kitchen & 
bathroom combined)   

   Already had faucet aerator(s) installed 47 29.4% 
   Did not already have faucet aerator(s) 
   installed 96 60.0% 

   Don’t know / not specified 17 10.6% 
Were you planning on purchasing any faucet 
aerators before receiving the kit? (kitchen & 
bathroom combined) 

 
 

   No 118 73.8% 
   No, already installed on all available faucets 16 10.0% 
   Maybe 5 3.1% 
   Yes 14 8.8% 
   Don’t know / not specified 7 4.4% 
Additional faucet aerators purchased since 
program (kitchen & bathroom combined)   

   Have not purchased additional faucet aerators 126 78.8% 
   Purchased additional faucet aerators 10 6.3% 
   Already have in all available faucets 16 10.0% 
   Don’t know / not specified 8 5.0% 

 
 

Installing Gasket Insulators from the Energy Efficiency Kit 
Table 21 and Table 22 show installation rates for outlet and switch gasket insulators.  Roughly 
half of respondents have installed, or intend to install, both outlet (55.6% or 89 out of 160) and 
switch gaskets (48.1% or 77 out of 160).   
 
Among those who installed kit-provided gaskets, the majority were installed on exterior walls 
(an average of 3.3 outlet and 2.7 switch gaskets per household), though a significant number 
were installed on interior walls (an average of 2.2 outlet gaskets and 1.7 switch gaskets8) where 
they provide no energy efficiency benefits. 
 

                                                 
8 Self-reported mean number of gaskets installed exceeds the number of gaskets provided in the kit. 
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Table 21.  Installation of Kit Items:  Outlet Gasket Insulators (n=160) 
 Carolinas 

(n) 
Carolinas 

(%) 
Did you install the outlet gasket insulators 
from the kit?   

   Yes, I did 56 35.0% 
   Yes, auditor did 8 5.0% 
   No, but I plan to 25 15.6% 
   No, don’t plan to or not sure 71 44.4% 

How many did you install on interior walls? 
 

Percent of 
Those Using 

the Item 
   None 21 32.8% 
   1 to 2 14 21.9% 
   3 to 5 13 20.3% 
   6 to 8 3 4.7% 
   9 to 12 2 3.1% 
   Don’t know / not specified 11 17.2% 
Average number of outlet gaskets installed on interior walls: 2.2 

How many did you install on exterior walls? 
 

Percent of 
Those Using 

the Item 
   None 12 18.8% 
   1 to 2 17 26.6% 
   3 to 5 15 23.4% 
   6 to 8 7 10.9% 
   9 to 12 5 7.8% 
   Don’t know / not specified 8 12.5% 
Average number of outlet gaskets installed on exterior walls: 3.3 
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Table 22.  Installation of Kit Items:  Switch Gasket Insulators (n=160) 
 Carolinas 

(n) 
Carolinas 

(%) 
Did you install the switch gasket insulators 
from the kit?   

   Yes, I did 47 29.4% 
   Yes, auditor did 5 3.1% 
   No, but I plan to 25 15.6% 
   No, don’t plan to or not sure 83 51.9% 

How many did you install on interior walls? 
 

Percent of 
Those Using 

the Item 
   None 13 25.0% 
   1 to 2 20 38.5% 
   3 to 5 6 11.5% 
   6 to 8 2 3.8% 
   9 to 12 - 0% 
   Don’t know / not specified 11 21.2% 
Average number of switch gaskets installed on interior walls: 1.7 

How many did you install on exterior walls? 
 

Percent of 
Those Using 

the Item 
   None 6 11.5% 
   1 to 2 18 34.6% 
   3 to 5 12 23.1% 
   6 to 8 3 5.8% 
   9 to 12 1 1.9% 
   Don’t know / not specified 12 23.1% 
Average number of switch gaskets installed on exterior walls: 2.7 

 
The next two tables, Table 23 and Table 24, show that few respondents had outlet gaskets 
installed prior to participating in the HEHC program:  20.0% (32 out of 160) had preinstalled 
outlet gasket insulators and 14.4% (23 out of 160) had switch gaskets previously installed.   
 
More than four out of five participants were not intending to install outlet (83.8% or 134 out of 
160) or switch (85.0% or 136 out of 160) gasket insulators prior to the program, and similar 
percentages have not purchased any outlet (83.8% or 134 out of 160) or switch (85.6% or 137 
out of 160) gasket insulators since participating in the program.   
 
The 12 participants (7.5% of 160) who purchased additional outlet gaskets purchased an average 
of 9.0 outlet gaskets per household.  The 9 respondents (5.6% of 160) who purchased additional 
switch gaskets purchased an average of 6.4 switch gaskets per household. 



TecMarket Works Findings 

February 19, 2013 45 Duke Energy 
 

 
Table 23.  Preinstalled Outlet Gaskets and Intent to Purchase Additional Gaskets (n=160) 

 Carolinas 
(n) 

Carolinas 
(%) 

Previously installed outlet gasket insulators   
   Already had outlet gaskets installed 32 20.0% 
   Did not already have outlet gaskets installed 107 66.9% 
   Don’t know / not specified 21 13.1% 
Were you planning on purchasing any outlet 
gaskets before receiving the kit?   

   No 134 83.8% 
   No, already installed in all available outlets 11 6.9% 
   Maybe 5 3.1% 
   Yes 5 3.1% 
   Don’t know / not specified 5 3.1% 
Additional outlet gaskets purchased since 
program   

   Have not purchased additional outlet gaskets 134 83.8% 
   Purchased less than 12 additional outlet gaskets 7 4.4% 
   Purchased 12 or more additional 
   outlet gaskets 4 2.5% 

   Purchased additional outlet gaskets, 
   not sure how many 1 0.6% 

   Already have in all available outlets 11 6.9% 
   Don’t know / not specified 3 1.9% 

 
Table 24.  Preinstalled Switch Gaskets and Intent to Purchase Additional Gaskets (n=160) 

 Carolinas 
(n) 

Carolinas 
(%) 

Previously installed switch gasket insulators   
   Already had switch gaskets installed 23 14.4% 
   Did not already have switch gaskets installed 112 70.0% 
   Don’t know / not specified 25 15.6% 
Were you planning on purchasing any switch 
gaskets before receiving the kit?   

   No 136 85.0% 
   No, already installed on all available switches 10 6.3% 
   Maybe 3 1.9% 
   Yes 5 3.1% 
   Don’t know / not specified 6 3.8% 
Additional switch gaskets purchased since 
program   

   Have not purchased additional switch gaskets 137 85.6% 
   Purchased less than 12 additional switch gaskets 5 3.1% 
   Purchased 12 or more additional 
   switch gaskets 2 1.3% 

   Purchased additional switch gaskets, 
   not sure how many 2 1.3% 

   Already have on all available switches 10 6.3% 
   Don’t know / not specified 4 2.5% 

 



TecMarket Works Findings 

February 19, 2013 46 Duke Energy 
 

Installing Weather Stripping from the Energy Efficiency Kit 
Installation rates for kit-provided weather stripping are shown in Table 25.  Sixty-six participants 
(41.3% of 160) have installed this kit item (or had the auditor install it for them), and another 24 
(15.0% of 160) intend to install the weather stripping but have not yet done so.  Among those 
that installed the weather stripping, about half (47.0% or 31 out of 66) used 11 or more feet of 
stripping. 
 
Table 25.  Installation of Kit Items:  Weather Stripping (n=160) 

 Carolinas 
(n) 

Carolinas 
(%) 

Did you install the weather stripping from the 
kit?   

   Yes, I did 59 36.9% 
   Yes, auditor did 7 4.4% 
   No, but I plan to 24 15.0% 
   No, don’t plan to or not sure 70 43.8% 

How many feet did you install? 
 

Percent of 
Those Using 

the Item 
   1 to 5 5 7.6% 
   6 to 10 17 25.8% 
   11 to 17 31 47.0% 
   Don’t know / not specified 13 19.7% 

 
More than half of participants (54.4% or 87 out of 160) already had weather stripping installed 
before receiving the HEHC energy efficiency kit, as seen in Table 26, including 10.0% (16 out of 
160) who already have it installed on every available door.  Only 28 respondents (17.5% of 160) 
had been intending to purchase weather stripping before the program, and 22 respondents (13.8% 
of 160) have purchased additional weather stripping since participating in the program. 



TecMarket Works Findings 

February 19, 2013 47 Duke Energy 
 

 
Table 26.  Preinstalled Weather Stripping and Intent to Purchase Additional (n=160) 

 Carolinas 
(n) 

Carolinas 
(%) 

Previously installed weather stripping   
   Already had weather stripping installed 87 54.4% 
   Did not already have weather stripping installed 66 41.3% 
   Don’t know / not specified 7 4.4% 
Were you planning on purchasing any weather 
stripping before receiving the kit?   

   No 87 54.4% 
   No, already installed on all available doors 16 10.0% 
   Maybe 1 0.6% 
   Yes 28 17.5% 
   Don’t know / not specified 28 17.5% 
Additional weather stripping purchased since 
program   

   Have not purchased additional weather stripping 107 66.9% 
   Purchased additional weather stripping for 1 or 2 
   Doors 12 7.5% 

   Purchased additional weather stripping for 3 or 
   more doors  6 3.8% 

   Purchased additional weather stripping “one roll” 2 1.3% 
   Purchased additional weather stripping, not sure 
   how much 2 1.3% 

   Already have on all available doors 28 17.5% 
   Don’t know / not specified 3 1.9% 

 

Auditor Installations and Participant Satisfaction 
Some kit items were installed by the participants, and some were installed by auditors.  Table 27 
shows the satisfaction ratings for each item, the program, and Duke Energy overall according to 
who installed the items.  In a few instances, there is a statistically significant relationship 
between who installed an item and the participant’s satisfaction scores:  for showerheads and 
aerators, participants were more satisfied when they installed the items themselves, but for outlet 
gaskets participants were more satisfied when the auditor did the installation.   
 
There were only two kit items for which there was a statistically significant difference in 
satisfaction with the item itself.  For the low flow showerheads and kitchen faucet aerators, 
satisfaction with the kit item installed was about one point lower (on a 10-point scale) when the 
auditor did the installation (significant at p<.05 using ANOVA).   
 
There was also a statistically significant difference in satisfaction with Duke Energy for the low 
flow showerheads and kitchen faucet aerators, as well as bathroom aerators. Satisfaction with 
Duke Energy overall was also about one point lower when the auditor did the installation of 
these items (significant at p<.05 using ANOVA). 
 
Outlet gasket insulators were the only item for which participants were significantly more 
satisfied when the auditor did the installation:  eight participants who had the auditor install the 
outlet gaskets gave average ratings of 10.0 (all perfect scores) for their satisfaction with Duke 
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Energy overall, which is significantly higher than the 8.96 rating given by participants who 
installed their own outlet gasket insulators (p<.10 using ANOVA). 
 
There were no cases where there were statistically significant differences between participant 
and auditor installations regarding satisfaction with the Home Energy House Call program as a 
whole. 
 
Note that a statistically significant relationship does not tell us the direction of causation:  it may 
be that the participants’ attitudes towards Duke Energy effect their interactions with the auditor, 
rather than the auditor’s actions effecting participant satisfaction. 
 
 
Table 27.  Satisfaction Ratings by Installer 

Mean ratings on 10-point scale Installed by 
participant 

Installed 
by auditor 

13-watt CFL N=115 N=36 
   Satisfaction with 13-watt CFL 8.52 8.58 
   Satisfaction with HEHC program as a whole 9.27 9.36 
   Satisfaction with Duke Energy overall 8.74 9.24 

20-watt CFL N=109 N=34 
   Satisfaction with 20-watt CFL 8.75 8.79 
   Satisfaction with HEHC program as a whole 9.28 9.35 
   Satisfaction with Duke Energy overall 8.74 9.16 

Low flow showerhead N=53 N=18 
   Satisfaction with low flow showerhead 9.25 8.39 
   Satisfaction with HEHC program as a whole 9.36 9.22 
   Satisfaction with Duke Energy overall 9.11 8.06 

Kitchen faucet aerator N=39 N=30 
   Satisfaction with kitchen faucet aerator 9.59 8.50 
   Satisfaction with HEHC program as a whole 9.41 9.33 
   Satisfaction with Duke Energy overall 9.34 8.46 

Bathroom faucet aerator N=27 N=18 
   Satisfaction with bathroom faucet aerator 8.93 8.56 
   Satisfaction with HEHC program as a whole 9.52 9.17 
   Satisfaction with Duke Energy overall 9.65 8.40 

Outlet gasket insulators N=56 N=8 
   Satisfaction with outlet gasket insulators 9.22 10.0 
   Satisfaction with HEHC program as a whole 9.46 9.88 
   Satisfaction with Duke Energy overall 8.96 10.0 

Switch gasket insulators N=47 N=5 
   Satisfaction with switch gasket insulators 9.34 10.0 
   Satisfaction with HEHC program as a whole 9.49 9.80 
   Satisfaction with Duke Energy overall 8.79 10.0 
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DOE Energy Savers Booklet 
Participants were asked “Did you read the ‘DOE Energy Savers’ booklet?”  Half (50.0% or 80 
out of 160) answered yes.  Participants who read the booklet were then asked if they shared and 
discussed the booklet with their family.  Twenty-seven participants (33.8% of 80) answered yes.   
 
Participants were also asked to list any improvements made in ten areas based on advice in the 
booklet, shown in Figure 4.  The most commonly taken actions have to do with lighting 
(mentioned by 31.3% or 25 out of 80 participants who read the booklet).  The least commonly 
mentioned actions had to do with renewable energy (7.5% or 6 out of 80) and home offices 
(6.3% or 5 out of 80).  All of the other actions that were asked about were performed by between 
20% and 30% of participants who read the DOE booklet.  Among the actions listed, no more 
than 5.0% (4 out of 80) of respondents were still planning to take steps in any given area though 
they had not yet done so at the time of the survey.  
 

 
Figure 4.  Participants who took energy efficient actions based on the DOE booklet (n=80 
respondents who read the booklet) 
 
Participants’ verbatim descriptions of the energy efficiency actions they undertook are listed in 
Appendix I: Verbatim comments: actions inspired by DOE booklet.  
 
Home Energy House Call Audit Report 
Table 28 indicates that the vast majority of participants (82.5% or 132 out of 160) recall 
receiving an audit report as part of their participation in Home Energy House Call.   
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Table 28.  Home Energy House Call Audit Report (n=160) 
 Carolinas 

(n) 
Carolinas 

(%) 
Did you recall receiving the audit report?   
   Yes 132 82.5% 
   No 22 13.8% 
   Don’t know / not specified 6 3.8% 

 
 
Table 29 lists nine areas where participants may have received an audit report recommendation 
involving building insulation.  The most frequently made recommendations were sealing leaky 
attic access (59.4% or 95 out of 160), sealing leaky doors (45.0% or 72 out of 160), sealing leaky 
plumbing / electrical / lights / other openings (45.0% or 72 out of 160) and adding attic insulation 
(36.3% or 58 out of 160).   
 
Corresponding closely to the number of recommendations made, the activities most likely to 
have been performed were:  sealing leaky attic access (done by 45 participants, or 28.1% of 160), 
sealing leaky doors (done by 37 participants, or 23.1% of 160), sealing leaky plumbing / 
electrical / lights / other openings (done by 21 participants, or 13.1% of 160), and sealing leaky 
windows (done by 18 participants, or 11.3% of 160). 
 
The least common recommendations and actions were:  insulating basement walls 
(recommended to 1.9% or 3 out of 160, and not performed by any Carolinas respondents), 
insulating walls (recommended to 17 or 10.6% out of 160, and performed by two participants or 
11.8% of those receiving this recommendation), and insulating floors and perimeters 
(recommended to 27 or 16.9% out of 160, and performed by three participants or 11.1% of those 
receiving this recommendation), 
 
For most of these activities, between 20% and 25% of respondents who followed the audit report 
recommendations had already decided to take these actions before participating in the program.  
The exceptions are adding attic insulation, where more than half (58.3% or 7 out of 12) had 
already decided to do this before the program, and sealing leaky fireplaces which 35.7% (5 out of 
14) had already decided to do. 
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Table 29.  Home Energy House Call Audit Report: Building Insulation (n=160) 
 Carolinas 

(n) 
Carolinas 

(%) 
Audit recommended attic insulation 58 36.3% 
   Added insulation to attic (% of recommendations) 12 20.7% 
   Already decided to insulate attic before audit  
   (% of those who added attic insulation) 7 58.3% 

Audit recommended wall insulation 17 10.6% 
   Added insulation to walls (% of recommendations) 2 11.8% 
   Already decided to insulate walls before audit 
   (% of those who added wall insulation) - 0% 

Audit recommended basement wall insulation 3 1.9% 
   Added insulation to basement walls  
   (% of recommendations) - 0% 

   Already decided to insulate basement walls  
   before audit (% of those who added basement 
   wall insulation) 

- NA 

Audit recommended floor or perimeter 
insulation 27 16.9% 

   Added insulation to floors or perimeter 
   (% of recommendations) 3 11.1% 

   Already decided to insulate floors or perimeter 
   before audit (% of those who added floor or 
   perimeter insulation) 

- 0% 

Audit recommended sealing leaky windows 42 26.3% 
   Sealed leaky windows (% of recommendations) 18 42.9% 
   Already decided to seal leaky windows before 
   audit (% of those who sealed leaky windows) 4 22.2% 

Audit recommended sealing leaky doors 72 45.0% 
   Sealed leaky doors (% of recommendations) 37 51.4% 
   Already decided to seal leaky doors before audit 
   (% of those who sealed leaky doors) 9 24.3% 

Audit recommended sealing leaky fireplaces 29 18.1% 
   Sealed leaky fireplaces (% of recommendations) 14 48.3% 
   Already decided to seal leaky fireplaces before 
   audit (% of those who sealed leaky fireplaces) 5 35.7% 

Audit recommended sealing leaky attic access 95 59.4% 
   Sealed leaky attic access (% of recommendations) 45 47.4% 
   Already decided to seal leaky attic access before 
   audit (% of those who sealed leaky attic access) 9 20.0% 

Audit recommended sealing leaky plumbing / 
electrical / lights / other openings 72 45.0% 

   Sealed leaky plumbing etc. 
   (% of recommendations) 21 29.2% 

   Already decided to seal leaky plumbing etc. before 
   audit (% of those who sealed leaky plumbing etc.) 5 23.8% 

Audit recommended sealing other sources of 
outside infiltration 48 30.0% 

   Sealed other sources of outside infiltration 
   (% of recommendations) 8 16.7% 

   Already decided to seal other sources of outside 
infiltration before audit (% of those who sealed other 
sources of outside infiltration) 

2 25.0% 
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Table 30 lists seven areas where participants may have received an audit report recommendation 
involving insulating or sealing ductwork.   
 
All of these recommendations were made to fewer than 10% of surveyed participant households, 
though the most frequent were sealing attic ducts (recommended to 15 participants, or 9.4% of 
160, and performed by seven, or 46.7% of those receiving such a recommendation) and making 
major duct repairs to seal the system (recommended to 13 participants, or 8.1% of 160, and 
performed by six, or 46.2% of those receiving such a recommendation). 
 
Table 30.  Home Energy House Call Audit Report: Duct Insulation (n=160) 

 Carolinas 
(n) 

Carolinas 
(%) 

Audit recommended attic duct insulation 4 2.5% 
   Added insulation to attic ducts 
   (% of recommendations) 1 25.0% 

   Already decided to insulate attic ducts before audit  
   (% of those who added attic duct insulation) - 0% 

Audit recommended garage duct insulation 1 0.6% 
   Added insulation to garage ducts 
   (% of recommendations) - 0% 

   Already decided to insulate garage ducts before 
   audit (% of those who added garage duct 
   insulation) 

- NA 

Audit recommended basement or crawlspace 
duct insulation 5 3.1% 

   Added insulation to basement or crawlspace ducts  
   (% of recommendations) - 0% 

   Already decided to insulate basement or  
   crawlspace ducts before audit (% of those who 
   added basement or crawlspace duct insulation) 

- NA 

Audit recommended sealing attic ducts 15 9.4% 
   Sealed attic ducts (% of recommendations) 7 46.7% 
   Already decided to seal attic ducts before audit 
   (% of those who sealed attic ducts) 1 14.3% 

Audit recommended sealing garage ducts 2 1.3% 
   Sealed garage ducts (% of recommendations) - 0% 
   Already decided to seal garage ducts before 
   audit (% of those who sealed garage ducts) - NA 

Audit recommended major duct repairs to seal 
the system 13 8.1% 

   Made major duct repairs (% of recommendations) 6 46.2% 
   Already decided to make major duct repairs before 
   audit (% of those who made major duct repairs) - 0% 

Audit recommended sealing crawlspace or 
basement 3 1.9% 

   Sealed crawlspace or basement 
   (% of recommendations) - 0% 

   Already decided to seal crawlspace or basement 
   before audit (% of those who sealed crawlspace 
   or basement) 

- NA 
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Table 31 lists seven areas where participants may have received an audit report recommendation 
involving heating or cooling the home.   
 
For many of these recommendations, the percentages of participants who followed the 
recommendations are higher (up to 75.0%) than for insulation and ductwork, although the 
percentages who say they were already considering or already had decided to take these actions 
are also higher (up to 61.9%).  A notable exception is recommendations to install or replace a 
heat pump, which were followed by participants only 8.1% of the time (3 out of 37).   
 
The most frequently performed actions based on recommendations involving heating and cooling 
were closing vents in winter (done by 48 participants, or 30.0% of 160), installing shades (done 
by 29 participants, or 18.1% of 160), and closing shades in summer (done by 25 participants, or 
15.6% of 160). 
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Table 31.  Home Energy House Call Audit Report: Heating and Cooling (n=160) 
 Carolinas 

(n) 
Carolinas 

(%) 
Audit recommended heat pump servicing 14 8.8% 
   Had heat pump serviced (% of recommendations) 7 50.0% 
   Already decided to service heat pump before audit  
   (% of those who had heat pump serviced) 3 42.9% 

Audit recommended installing or replacing heat 
pump 37 23.1% 

   Installed or replaced heat pump 
   (% of recommendations) 3 8.1% 

   Already decided install / replace heat pump before 
   audit (% of those who installed or replaced heat 
   pump) 

1 33.3% 

Audit recommended clean / replace / repair 
furnace filter 28 17.5% 

   Cleaned / replaced / repaired furnace filter  
   (% of recommendations) 21 75.0% 

   Already decided clean / replace / repair furnace 
   filter before audit (% of those who cleaned /  
   replaced / repaired furnace filter) 

13 61.9% 

Audit recommended closing vents in summer 9 5.6% 
   Closed vents in summer (% of recommendations) 5 55.6% 
   Already considering closing vents in summer 
   before audit (% of those who closed vents) 2 40.0% 

Audit recommended closing vents in winter 74 46.3% 
   Closed vents in winter (% of recommendations) 48 64.9% 
   Already considering closing vents in winter before 
   audit (% of those who closed vents) 25 52.1% 

Audit recommended closing shades in summer 38 23.8% 
   Closed shades in summer 
   (% of recommendations) 25 65.8% 

   Already considering closing shades in summer 
   before audit (% of those who closed shades) 15 60.0% 

Audit recommended installing shades 59 36.9% 
   Installed shades (% of recommendations) 29 49.2% 
   Already considering installing shades before 
   audit (% of those who installed shades) 16 55.2% 

 
Table 32 covers recommendations that involve usage of hot water and extra refrigerators. 
 
Reducing hot water temperature to 120 degrees was the audit report recommendation that was 
performed by the largest number of participants (54 participants, or 33.8% of 160).  The number 
who switched to washing loads in cold water was also relatively high (done by 33 participants, or 
20.6% of 160).   
 
Unplugging extra refrigerators was a recommendation that was less likely than most to be 
undertaken (by only 16.2%, or 6 out of 37 participants who received this recommendation). 
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Table 32.  Home Energy House Call Audit Report: Hot Water and Refrigeration (n=160) 
 Carolinas 

(n) 
Carolinas 

(%) 
Audit recommended reducing water temp to 120 91 56.9% 
   Reduced water temperature to 120 
   (% of recommendations) 54 59.3% 

   Already considering reducing water temp to 120 
   before audit (% of those who reduced water temp) 16 29.6% 

Audit recommended washing in cold water 65 40.6% 
   Washing in cold water (% of recommendations) 33 50.8% 
   Already considering washing in cold before 
   audit (% of those who washed in cold water) 17 51.5% 

Audit recommended rinsing in cold water 3 1.9% 
   Rinsing in cold water (% of recommendations) 1 33.3% 
   Already considering rinsing in cold water before 
   audit (% of those rinsing in cold water) - 0% 

Audit recommended unplugging extra 
refrigerator 37 23.1% 

   Unplugged extra refrigerator 
   (% of recommendations) 6 16.2% 

   Already considering unplugging extra refrigerator 
   before audit (% of those who unplugged) 3 50.0% 

 
Finally, participants were asked if they had made any other changes to their homes which were 
either directly or indirectly inspired by the home audit report.  The verbatim comments of the 51 
respondents who said they took further actions can be found in Appendix J: Verbatim comments: 
actions inspired by audit report.  
 
Interest in a Follow-up Program 
Participants were asked about their interest in a follow-up program in which the auditor would 
return to their home and provide feedback on what they’ve done and/or provide further 
recommendations, as well as whether and how much they’d be willing to pay for such a service.  
The results are shown in Table 33; two-thirds of participants (66.3% or 106 out of 160) said they 
would be interested in such a program, and about a quarter of those who were interested would 
be willing to pay for such a service (cumulative 24.5% or 26 out of 106 saying they would be 
willing to pay some amount).  However, 61.3% (65 out of 106) of those interested in a follow-up 
program say they would not pay anything for such a service. 
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Table 33.  Interest in a Follow-Up Program (n=160) 
 Carolinas 

(n) 
Carolinas 

(%) 
Would you be interested in a follow-up 
program?   

   Yes 106 66.3% 
   No 44 27.5% 
   Don’t know / not specified 10 6.3% 

Would you be willing to pay . . . ? 
 

Percent of 
Those 

Interested in 
Program 

   $100 for this service 3 2.8% 
   $75 for this service 4 3.8% 
   $50 for this service 8 7.5% 
   Other amount under $50 11 10.4% 
   Nothing 65 61.3% 
   Don’t know / not specified 15 14.2% 
Would you be willing to pay . . . ?  
Cumulative response totals   

   As much as $100 3 2.8% 
   As much as $75 7 6.6% 
   As much as $50 15 14.2% 
   As much as $25 21 19.8% 
   An amount less than $25 (including  
   not specified) 26 24.5% 

   Nothing 65 61.3% 
   Don’t know / not specified 15 14.2% 

Note: cumulative totals add to more than 100% because respondents can be counted more than 
once (someone who is willing to pay $100 would also be willing to pay $75 or any lower 
amount). 
 
Eleven participants stated amounts under $50 which they were willing to pay for a follow-up 
program.  Their responses are listed below. 
 

• “$25 to $50 (if more materials were provided).” 
• $20 to $30 
• $25 (4 respondents) 
• $20 
• $10 to $20 
• $9 
• “Depends on my budget.” 
• Not specified 

 

Additional Services and Program Changes 
TecMarket Works asked participants in the Carolinas what other services they would like to see 
be a part of the HEHC program.  Sixty-three participants offered suggestions which are 
categorized and listed below. 
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• Duke Energy should pay for / discount / incentivize more types of energy efficient 
equipment (listed below) (n=17) 

• Financial assistance / lower rates / discounts for elderly (n=10) 
• Use higher tech to detect leaks and drafts (thermal imaging etc.) (n=9) 
• Better audits / better auditors / more help from auditors (n=5) 
• More frequent / regular audits (n=4) 
• Renewable energy programs (n=4) 
• Better / more advanced metering (n=4) 
• More detailed audit reports (n=3) 
• Demonstrate equipment and options during audit (n=3) 
• Kit should be customized to my needs (n=3) 
• More information about other Duke Energy programs (n=2) 
• Audits to include wiring and electrical systems (n=2) 
• Unique suggestions (listed below) (n=14) 

The list above totals to more than 63 because participants could make multiple suggestions. 
 
Seventeen participants suggested that Duke Energy provide, discount or incent more energy 
efficiency equipment to improve the program.  These participants’ verbatim comments are 
categorized and listed below.   
 
Insulation: 

• “I had an audit done when I lived in Florida that did a pressure test that pressurized the 
house looking for air leaks and infiltration. They also offered rebates for attic insulation; 
I think Duke should offer that as well.” 

• “Duke could pay for my attic insulation.” 

• “I wish they would offer some program that offered insulation for the ceiling.” 

• “Provide insulation to wrap water pipes under the house.” 
 
Lighting: 

• “Offer coupons for more light bulbs or other items. Getting the "swag bag" was great but 
we didn't need all the items that we got.  We are saving them in case we'll need them in 
the future. However, we really could have used more than 2 CFLs to really see the 
difference on our bill, so coupons to get more free or discounted would have been very 
helpful.” 

• “Duke could lower the cost of the CFL bulbs.” 

• “Include more CFLs in the energy kit.” 
 
Heating: 

• “Again, financial incentives for improvements. Years ago, I did a program through Duke 
that reduced the interest I paid on a new heating unit, and I would do that again if 
offered.” 

• “Help with heat pump replacements and charge them on the installment plan.” 
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Water saving: 

• “Provide low flow faucets.” 

• “Maybe new toilets.” 
 
Multiple items: 

• “I would like the addition of solar energy and professional assistance installing home 
solar panels.  The energy kit could include ceiling fans. Also, I would like the program to 
include store vouchers for CFLs.” 

• “Provide water heater blanket, caulking for windows, two shower heads, more aerators 
and weather stripping, something covering outside faucets for the winter, smaller size 
CFLs for ceiling fans. I would also like my meter checked and replaced, possibly moved 
in the future.” 

 
General: 

• “Offer a discount on energy efficient improvements that people make in their home based 
on income.” 

• “Offer discounts or rebates for purchasing energy efficient items for the home or for 
going through a company that has been approved as energy efficient by Duke.” 

• “Offer financial assistance for newer energy efficient appliances.” 

• “Provide a rebate program, especially for people with financial barriers. Arrange 
discounts with contractors.” 

 
Finally, fourteen participants offered unique suggestions, listed below. 
 

• “I'm too old to be installing many of the items from the kit and since we're on a fixed 
income we can't afford to pay someone to install the items from the kit or pay for other 
upgrades that were recommended.” 

• “I'd like to see more information about high efficiency windows and a possible Duke 
partnership with window providers.” 

• “Consider adding an amp meter to show/tell how much energy we're using.  Increased 
awareness to get more people participating.” 

• “Use a standardized form filled out via laptop rather than hand written audit report.” 

• “I would love to see CFLs made in the USA or not containing mercury.” 

• “I am interested in finding out if there is a way to create additional attic ventilation.” 

• “I tried to return fixtures to the auditor that did not fit. He was not able to take them 
back. If would be nice if she could get the proper size fixture. Work out a program where 
a voucher/coupon could be given to purchase the right size fixtures in exchange for 
giving the ill-filling fixture to a store.” 
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• “I would have liked to have received this REA survey sooner after the audit so I could 
remember things better.” 

• “Offer a booklet educating people (especially seniors) about Energy Star products, like 
which ones are best for their usage/needs and about the ratings/tiers.” 

• “Offer some way to measure/break out energy use by different components--A/C, lighting, 
cooking, etc. Offer some way to measure kilowatt use across separate circuits.  I made a 
rudimentary test by looking at rotating meter wheel and counting revolutions/time to see 
difference when various items are turned on and off.” 

• “If I had money, I would convert from gas to electricity and pay one bill.” 

• “Offer people back up generators for when the power goes out.” 

• “Send e-mail of the recommendations because I save everything in computer files for 
easy access.” 

• “If there is a timer that we could put on the water heater so it would be running certain 
hours of the day.” 

 
TecMarket Works asked the surveyed participants what could be done to increase interest and 
participation in the program; these suggestions are shown in Table 34 below.  The most common 
recommendations were to increase advertising and public awareness (mentioned by 34.4% or 55 
out of 160), more and/or better communications by mail (17.5% or 28 out of 160), and 
highlighting participants’ experiences with cost savings (16.9% or 27 out of 160).  Other 
suggestions were made by fewer than 10% of respondents. 
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Table 34.  Participants’ Suggestions for Increasing Program Participation (n=160) 

What do you think can be done to increase 
people's interest in participating in the 
Program? 

Carolinas 
(n) 

Carolinas 
(%) 

More advertising / media campaign / increase 
public awareness 55 34.4% 

Direct mail / bill inserts / flyers 28 17.5% 
Cost comparisons / document savings / 
testimonials 27 16.9% 

Word of mouth 9 5.6% 
Give more info about program / educate public 8 5.0% 
Email / web ads / social networking 7 4.4% 
More cash incentives / bill credits 7 4.4% 
Free program / free items / highlight “free” 7 4.4% 
Highlight saving energy / the environment 7 4.4% 
Phone calls to customers 6 3.8% 
Community outreach (schools, homeowner 
associations, etc.) 5 3.1% 

Target programs / make sure everyone is targeted 5 3.1% 
More incentives for upgrades and renovations 3 1.9% 
Make more convenient / highlight “convenience” 2 1.3% 
More frequent / better HEHC reports and updates 2 1.3% 
Unique suggestions (listed below) 10 6.3% 
Don’t know / not specified / nothing / fine as is 29 18.1% 

 
Ten respondents made unique suggestions, which are listed below. 
 

• “Give the free CFL bulbs ONLY if people agree to do the audit.” 
• “Help with installing CFLs for older people.”  
• “Duke could send customers one free CFL per month.” 
• “Solicit people in January after they receive their (typically) high December energy bill.” 
• “Push newer efficient technologies” 
• “Questionnaires in monthly bills? Get feedback from customers.” 
• “Make it clear that it can save them money and make them more comfortable.” 
• “Supply a few postcards to participants so they can give them out to friends and tell them 

about the program.” 
• “Low-income people like me would be more interested if the program included more 

financing for home energy improvements.” 
• “Duke Energy representatives could go door to door to follow up.” 

 

What Participants Liked Most about HEHC 
TecMarket Works asked participants what they liked most about the program; their responses are 
shown in Table 35.  Positive comments about the audit and the auditors were the most frequently 
mentioned (by 48.1% or 77 out of 160), followed by the fact that the program and/or kit items 
were free (30.0% or 48 out of 160), the informational and educational aspects of the program 
(22.5% or 36 out of 160), and saving money on energy and water bills (12.5% or 20 out of 160).  
All other aspects of the program were mentioned by fewer than 10% of respondents. 
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Table 35.  What Participants Liked Most About HEHC (n=160) 

What do you like most about this program? Carolinas 
(n) 

Carolinas 
(%) 

The audit / auditor / advice and assistance from 
auditor 77 48.1% 

Free program / free items in kit 48 30.0% 
Gaining education and information about energy 
efficiency 36 22.5% 

Saving money on energy and water bills 20 12.5% 
Confidence that home is efficient / already doing 
the right things 8 5.0% 

Duke Energy is interested in helping customers 7 4.4% 
Easy and convenient 6 3.8% 
Saving energy / conservation / environment 5 3.1% 
Improvements made to the home 3 1.9% 
Don’t know / nothing specific 5 3.1% 

 

What Participants Liked Least About HEHC 
TecMarket Works also asked the surveyed participants what they liked least about the program.  
Their responses are shown in Table 36.  Three-quarters of participants (75.0% or 120 out of 160) 
could not name a least favorite aspect of the program.  No other response category was 
mentioned by more than six (3.8% of 160) participants. 
 
Table 36.  What Participants Liked Least About HEHC (n=160) 

What do you like least about this program? Carolinas 
(n) 

Carolinas 
(%) 

Audit was not thorough enough 6 3.8% 
Did not like kit item / broken or faulty 6 3.8% 
Did not get kit / kit was missing items 5 3.1% 
Not saving money on bills / rates keep going up 4 2.5% 
Difficulty scheduling audit appointment 4 2.5% 
Did not learn anything new / recommendations 
not useful 3 1.9% 

Wanted more free items 3 1.9% 
Complaints about this survey 3 1.9% 
Recommendations are unreasonable / impractical 2 1.3% 
Could not use kit item / doesn’t fit / inappropriate 2 1.3% 
Auditor did not explain / install / was rude 2 1.3% 
Unique responses (listed below) 5 3.1% 
No complaints / nothing / don’t know 120 75.0% 

 
Five respondents made unique comments, which are listed below. 
 

• “No solar!” 
• “The program could offer more training for seniors about the latest technologies for 

energy conservation.” 
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• “The cost of paying someone to seal the attic ducts.” 
• “I wish the audit report would have been organized better for the lay-person.  If so, it 

would encourage more frequent re-reading.” 
• “That I wasn't aware of it sooner.” 

 

Specialty Bulbs: Current Usage and Interest in CFLs 
Participants were asked if they had any specialty light bulbs in use in their homes, and how many 
of these bulbs were currently CFLs.  The results are shown in Table 37.   
 
More than three-quarters of respondents (76.9% or 123 out of 160) have outdoor flood lights, 
and about half have candelabras (51.3%), dimmable bulbs (49.4%) or three-way bulbs (48.1%).  
CFL installation rates are highest for spotlights (36.3% or 29 out of 80 bulbs), “other” specialty 
bulbs (34.9% or 38 out of 109 bulbs), three-way bulbs (25.7% or 49 out of 191 bulbs), and 
recessed bulbs (24.3% or 102 out of 420 bulbs).  The lowest rates of CFL installation are for 
candelabras at 7.7% (55 out of 715 bulbs), dimmable bulbs at 11.5% (69 out of 601 bulbs) and 
outdoor flood bulbs at 13.6% (73 out of 538 bulbs).  These are also the three types of specialty 
bulbs that are the most numerous among respondent households. 
 
Table 37. Specialty Bulbs: Usage and CFLs (n=160) 

Type of 
specialty bulb 

Currently 
using (n) 

Currently 
using (%) 

Total 
number 
of bulbs 

Total number 
which are 
CFL bulbs 

% of bulbs 
which are CFL 

Dimmable 79 49.4% 601 69 11.5% 

Outdoor flood 123 76.9% 538 73 13.6% 

Three-way 77 48.1% 191 49 25.7% 

Spotlight 20 12.5% 80 29 36.3% 

Recessed 48 30.0% 420 102 24.3% 

Candelabra 82 51.3% 715 55 7.7% 
Other specialty 
bulbs 21 13.1% 109 38 34.9% 

 
Figure 5 shows participants’ interest in a Duke Energy program that would send discounted 
specialty CFL bulbs to their homes via direct mail.  A plurality (41.9% or 67 out of 160) rated 
their interest in this potential program “10 out of 10” (highest possible level of interest), while 
another 13.8% (22 out of 160) rated their interest “1 out of 10” (lowest possible level of interest).  
The mean interest rating of all participants surveyed was 7.21. 
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Figure 5.  Rating of interest in Duke Energy providing a direct mail CFL program that 
ships discounted specialty bulbs directly to your home (n=160) 
 
Table 38 shows that most participants expressed interest in a discount mail order program for 
outdoor flood light CFLs (63.1% or 101 out of 160) – which also happens to be the type of bulb 
that is used the least (on average 2.4 hours/day).  Fewer than half of participants were interested 
in ordering dimmable (41.9%), three-way (38.8%) or candelabra bulbs (37.5%).  Spotlight 
(16.9%) and “other” specialty bulbs (11.9%) had the least participant interest. 
 
Table 38. Specialty Bulbs: Interest in Ordering (n=160) 

Type of 
specialty bulb 

Interested 
in ordering 

(n) 

Interested 
in ordering 

(%) 

Average daily 
hours of use for 

these bulbs 
Dimmable 67 41.9% 3.4 

Outdoor flood 101 63.1% 2.4 

Three-way 62 38.8% 4.4 

Spotlight 27 16.9% 4.0 

Candelabra 60 37.5% 3.2 
Other specialty 
bulbs 19 11.9% 4.6 
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Savings Distributions 
There are some risks associated with relying on self-reported behavioral changes because the 
foundation of the savings estimates are based solely on the participant’s responses with no means 
to verify that the respondent has installed the kit’s measures and is using them effectively.  In the 
case of this evaluation, it was determined that the engineering estimates derived from this 
methodology were unreliable for use as a gross or net program-wide estimation approach and 
they were not used to estimate impacts in favor of a more reliable billing analysis approach.  
 
There is no adjustment approach required to estimate net savings by factoring out the impacts of 
freeriders.  The quasi-experimental design used in this study provides direct net savings.  To 
estimate short term net savings that exclude short term or longer term market effect only 
spillover savings need to be added to the program wide net savings estimate. 
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Net to Gross Analysis 
 
Net to gross figures are applied to the engineering estimates only and not used to estimate 
program or per participant net savings. The billing analysis does not require a net to gross 
adjustment because it provides gross savings less freerider impacts directly as a result of the 
analysis approach employed (quasi-experimental design). This information is provided for 
management consideration only as it applies to how products and services are being adopted and 
used in the market. These adjustments are already embedded in the program and per-participant 
energy savings presented from the billing analysis approach. 

Freeridership and Spillover for Showerheads, Aerators, Gaskets and Weather 
Stripping 
Freeridership and spillover were calculated for each set of measures in the Energy Efficiency 
Kit.  For all items except the CFL bulbs, the level of freeridership was determined by using the 
responses to three questions in the survey (found in Appendix B: Participant Survey Instrument).  
The three questions and the level of freeridership and/or spillover that was applied to the energy 
savings are presented in Table 39 below, using the low-flow showerhead as an example measure.  
All other possible combinations of answers to the series of questions resulted in 0% freeridership 
and 0% spillover (not shown in table). 
 
Table 39.  Freeridership and Spillover Factors for Energy Efficiency Kit Measures 

24h: Did you have 
any low-flow 
showerheads 

installed before 
you got the kit? 

24i: Were you 
planning on buying 

<additional> low-flow 
showerheads before 

you got the kit? 

24j: Have you 
purchased any 

low-flow 
showerheads since 

you got the kit? 

% Free-
ridership % Spillover 

yes yes yes 100  
yes yes no 100  
yes no yes  75 
no no yes  100 
no yes no 50  
no yes yes 50 50 

don't know yes yes 75 25 
don't know yes no 50  
don't know no yes  100 
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yes already installed in all 
available sockets yes 100  

yes already installed in all 
available sockets no 100  

yes already installed in all 
available sockets don't know 100  

don't know maybe yes 25 50 
yes maybe yes  25 
yes maybe no 25  
no maybe yes  50 
yes don't know yes  75 
no don't know yes  100 
yes yes don't know 100  

don't know yes don't know 50  
no yes don't know 50  

 
Applying the scores from Table 39 to participants’ responses to questions about low-flow 
showerheads, faucet aerators (combined9), gasket insulators (combined) and weather stripping 
yields the overall freeridership and spillover scores for each measure, shown in Table 40. 
  

                                                 
9 The survey included two questions about aerator intentions prior to the program, one for kitchen aerators and one 
for faucet aerators.  However, there was only one question about previously installed faucet aerators that did not 
specify kitchen or bathroom. 
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Table 40.  Freeridership and Spillover for Showerheads, Aerators, Gaskets and Weather 
Stripping 

Measure 
(N=number of kit 

installations) 

Number of 
participants 

with free-
ridership 

Number of 
participants 

with 
spillover 

Free-
ridership 

percentage 
Spillover 

Percentage 

Low-flow showerhead (N=71) 10 10 10.6% 13.0% 
Faucet aerators (N=81) 15 4 13.9% 4.6% 
Weather stripping (N=66) 28 12 38.6% 12.9% 
Gaskets insulators (N=68) 8 9 9.2% 11.8% 

 
CFL Freeridership 
TecMarket Works utilized two questions10 from the participant survey to estimate CFL 
freeridership.  The first question asked survey respondents whether or not they had installed 
CFLs prior to participating in the program, and if so, how many they had installed.  The second 
question asked respondents if they had planned on buying any CFLs before participating in the 
program. 
 
Quantities of pre-installed CFLs in the Carolinas range from 1 to 48 among the 64.5% (98 out of 
152) of Duke Energy customers who installed the kit-provided CFLs and indicated that they also 
had CFLs previously installed.  
 
Freeridership ratios for each customer are based on survey responses and are assigned using a 
Bass curve based on diffusion of innovation product adoption concepts.  Zero pre-installed CFLs 
correspond to an assigned freeridership score of zero percent, and fourteen or more CFLs 
correspond to a freeridership level of 100 percent.  This allows higher credit for savings to 
participants with the lowest pre-existing use of CFLs and lower savings to those with a history of 
CFLs.  The curve reflects the condition that if a customer has never used a CFL in the past, they 
are not historic CFL users and all CFLs they acquire through the program are net energy bulbs. 
That is, all the energy savings from those bulbs are net savings that would not have occurred 
without the program.  Likewise, if a customer has already purchased and installed 14 or more 
bulbs, they are committed CFL users and the program’s bulbs are providing no net energy 
savings.  These customers are all freeriders.  Between these two extremes are people who are at 
various levels within the Bass adoption process.  These customers are assigned NTG ratios in 
accordance with the degree of pre-program behaviors.  This distributes very little savings to the 
customers who are already using CFLs in many of their fixtures, but who have not fully 
converted to CFL use in most fixtures.  Likewise the Bass curve provides higher levels of NTG 
savings (but not full savings) to those customers who have tried a few CFLs or who have 
partially adopted their use.  Both of these adoption concepts represent the dominate theories with 
the product adoption literature and provide similar results within a net energy impact analysis 
framework.  In this analysis the inflection point of the Bass curve is seven CFLs, which is the 
typical level of CFL penetration among these participants.  This inflection point means that there 
is little impact on net energy savings if the adoption process is faster or slower than projected in 
a typical Bass curve.  That is, a shorter adoption period will give more savings to people with 
less than average adoption rates, but less savings to those with longer adoption periods, which 
                                                 
10 Going forward an expanded approach will be used that employs three or more questions per agreement with 
Commission suggestions. 
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act to cancel each other out and provide the same net analysis results.  Thus, we are confident 
that this net analysis represents a reliable method of crediting net program impacts for multiple 
adoption products such as light bulbs.  
 
A graph of this curve is shown in Figure 6, with the corresponding freeridership levels by CFL 
count shown in Table 41.  This approach to estimating freeridership is consistent with the field of 
product adoption and diffusion research and represents a standard approach within the field of 
product adoption research.  It also recognizes that the more CFLs a home has, the less likely the 
addition of new Duke Energy CFLs will have an impact on product adoption and use behaviors. 
 

 
Figure 6. Bass Curve Freeridership Adjustment by Number of CFLs Pre-Installed 
 
Table 41. CFL Freeridership Adjustment Determined by Bass Curve11 

Number of CFLs 
pre-installed 

Freeridership Pre-installation 
adjustment factor 

Number of customers with 
number of pre-installed CFLs 

(n=148) 
0 0% 53 
1 2% 8 

1.5 3.5% 1 
2 5% 15 

2.5 7.5% 4 
3 10% 8 
4 20% 11 

4.5 25% 2 

                                                 
11 Fractional values in this table are the result of interpolating ranges given by respondents (“1 to 2” is reported as 
1.5, “2 to 3” is reported as 2.5, etc.) 
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5 30% 7 
6 40% 8 
7 50% 1 
8 60% 3 
9 70% 2 
10 80% 5 
11 90%  
12 95% 4 
13 98%  

14 or more 100% 16 

Note: Four respondents are not included in this table because they did not know if they 
previously had CFLs installed, or did not know how many they had installed before the program. 
 
In addition to the pre-installation adjustment factor, TecMarket Works applied a freeridership 
multiplier based on whether or not respondents indicated they had planned on purchasing the 
measure (CFLs) before receiving the K12 energy efficiency kit.  These multipliers are shown in 
Table 42. 
 
Table 42. Freeridership Multiplier Based on Measure Purchasing Plans 

Did you plan on purchasing  <measure> 
before receiving the K12 kit? Freeridership multiplier 

Yes 1.25 (result cannot exceed 100%) 
(reduces program savings) 

Maybe 1 
Don’t Know 1 

No 0.25 (results cannot be lower than 0%) 
(increases program savings) 

No, already installed in all possible places Automatic 100% freeridership score 
 
Combining Table 41 with Table 42 produces Table 43. 
 
Table 43. Number of Participants Cross-Referenced by Freeridership Adjustment and 
Multiplier 

Number of 
CFLs pre-
installed 

Freeridership 
Pre-installation 

adjustment 
factor 

Number of Participants per Freeridership Multiplier 

1.25 1 0.25 Automatic 
0% 

Automatic 
100% 

0 (N=53) 0% NA NA NA 53  
1 (N=8) 2% 3 2 3   

1.5 (N=1) 3.5%  1    
2 (N=15) 5% 7 6 2   
2.5 (N=4) 7.5% 2  2   
3 (N=8) 10% 4 1 3   

4 (N=11) 20% 5 3 3   
4.5 (N=2) 25% 1    1 
5 (N=7) 30% 6 1    
6 (N=8) 40% 4  2  2 
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7 (N=1) 50%   1   
8 (N=3) 60% 3     
9 (N=2) 70% 2     

10 (N=5) 80% 2  1  2 
11 (N=0) 90%      
12 (N=4) 95% 1  2  1 
13 (N=0) 98%      

14 or more 
(N=16) 100% 12 2 1  1 

  
TecMarket Works then multiplied the freeridership adjustment factor by the freeridership 
multiplier for each survey respondent.  An average of the resulting freeridership percentage 
across 148 respondents12 who installed the kit-provided CFLs produced an overall freeridership 
level of 25.6% for CFLs in this program. 
 
This level of freeridership is higher than what we have seen in the past from these types of 
programs and reflects the movement of the market toward higher levels of CFL use over time.  
While the program is doing an excellent job of getting these CFLs in the sockets of customers 
who do not typically use high levels of CFLs without the program, it is becoming clear that Duke 
Energy will need to carefully monitor the CFL use market for the various types of targeted 
customer segments on which the program focuses and determine the point at which net savings 
will fall below cost effective program expenditures.  TecMarket Works does not project when or 
if this condition will be experienced by different types of programs because net to gross analysis 
is not a technology factor, but rather is a target market adoption purchase behavior factor.  Thus 
the value of a freeridership estimates is a program targeting metric rather than a technology 
metric or building code metric.  Effective program targeting is established through the 
marketing, outreach and implementation design consideration, rather than the technology being 
pushed by a program.  
 
CFL Spillover 
The level of spillover for CFL bulbs was computed using the same factor scores found in Table 
39, and the result is shown in Table 44. 
 
Table 44.  Freeridership and Spillover for CFL Bulbs 

Measure 
(N=number of kit 

installations) 

Number of 
participants 

with 
freeridership 

Number of 
participant

s with 
spillover 

Freeridership 
percentage 

(computed using 
Bass curve) 

Spillover 
Percentage 

CFL bulbs (N=152) 83 39 25.6% 17.1% 
 

                                                 
12 Four respondents (out of 152 who installed kit-provided CFLs) were withheld from the computation of 
freeridership because they either did not know if they previously had CFLs installed before the program, or did not 
know how many CFLs they had installed before the program, and thus a foundational Bass curve freeridership score 
could not be determined.  
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Audit Freeridership 
Freeridership was also calculated for the home energy audit as an independent analysis to 
determine how many participants would have had their homes audited if Residential Energy 
Assessments were not made available, which is shown in Table 45.  All other possible responses 
to these questions were counted as 0% freeridership (not shown in table). 
 
Table 45.  Questions to Estimate Freeridership for the Home Energy Audit 

Considering an audit 
before the program? 

if not available 
through the 

program, would you 
still have purchased 

an audit? 

If yes, would you 
have purchased it 

within a year? 
% Freeridership 

yes yes yes 100 
yes yes no 50 
yes yes don't know 25 

 
As seen in Table 46, 30.6% (49 out of 160) of the surveyed participants were considering an 
audit of their home before enrolling in the program, but only eleven (6.9% of 160) would have 
purchased an audit if they didn’t receive one through the program, and only 7 of those (4.4% of 
160) would have purchased an audit in the next year. 
 
Table 46.  Consideration of Audit Before Program Participation 

 Yes No DK/NS 
Considered before HEHC 49 106 5 
Purchased without HEHC 11 141 8 
Purchased within a year without HEHC 7 142 11 

 
Ten13 participants responded in a manner that labeled them as a freerider.  Seven participants had 
a freeridership score of 100%, one had a freeridership score of 50% and the other two had a 
freeridership score of 25%.  Among the 160 participants surveyed, the overall freeridership level 
for the program’s audit is low at 5.0%.   
 

Validity and Reliability of the Freerider Estimation Approach 
There is significant debate within the field of evaluation pertaining to the reliability of self-report 
approaches for estimating freeridership levels.  Self-selection and socially acceptable response 
bias act to increase apparent freeridership levels.  Positive outcome bias, in which participants 
tend to take credit for actions that produce desired effects, and not take credit for actions that do 
not produce desired effect, may also have an influence on participant responses to survey 
questions.  This bias, similar to the previous biases, would most likely act to drive apparent 
freeridership higher than actual levels.  As a result the freerider ship estimates in this study 
should be considered conservative, with actual levels of freeridership probably lower than 
estimated.  We do not know the degree of over-estimation of freeridership for this study.  
However, self-report approaches are the standard in our industry and are a common standard 

                                                 
13 One of the eleven respondents who said they would purchase an audit was not planning to have their home 
audited before participating in the program, thus is not considered a free rider. 
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practice.  There is some belief that adding additional freeridership questions to a survey to 
“triangulate response” act to improve the reliability of the estimate, however there is no evidence 
in the field of evaluation to support this assumption. In the opinion of TecMarket Works, adding 
question beyond those needed is more likely to reduce estimate reliability if the original 
questions are well constructed and objectively scored.   TecMarket Work is confident that the 
questions used in this analysis represent the best and most reliable approach for scoring 
freeridership levels. However, we are not able to control for the different types of survey 
response bias and therefore suggest that the findings in this study be considered conservative. 
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Impact Estimates: Billing Analysis 
This analysis presents the results of the billing analysis of Duke’s Home Energy House Call 
(HEHC) Program in Carolinas.14 This analysis relies upon a statistical analysis of actual 
customer billed electricity consumption before and after participation in the HEHC program to 
estimate the impact of the program.  Table 47 presents the results of this billing analysis. 
 
Table 47.  HEHC Average Annual Net kWh Savings: Audit and Kit 

State HEHC (Annual Net Saving in 
kWh) 

Carolinas 928 
 
For this analysis, data are available both across households (i.e., cross-sectional) and over time 
(i.e., time-series). With this type of data, known as “panel” data, it becomes possible to control, 
simultaneously, for differences across households as well as differences across periods in time 
through the use of a “fixed-effects” panel model specification that provides net savings estimates 
that are already adjusted for freeridership and participant spillover that occurs during the analysis 
period. The approach does not include the program induced savings that are associated with short 
and longer term non-participant spillover or market effects.  As a result, these savings should be 
considered conservative for an estimate actual achieved savings. The fixed-effect refers to the 
model specification aspect that differences across homes that do not vary over the estimation 
period (such as square footage, heating system, etc.) can be explained, in large part, by customer-
specific intercept terms that capture the net change in consumption due to the program, 
controlling for other factors that do change with time (e.g., the weather).  The model does control 
for what would have been done without the program within the participant’s homes. 
 
Because the consumption data in the panel model includes months before and after the 
installation of measures through the program, the period of program participation (or the 
participation window) may be defined specifically for each customer.  This feature of the panel 
model allows for the pre-installation months of consumption to effectively act as the comparison 
group for post-participation months. In addition, this model specification, unlike annual pre/post-
participation models such as annual change models, does not require a full year of post-
participation data.  Effectively, the participant becomes their own comparison group, thus 
eliminating the need for a non-participant comparison or control group.  We know the exact 
month of participation in the program for each participant, and are able to construct customer 
specific models that measure the change in usage consumption immediately before and after the 
date of program participation, controlling for weather and customer characteristics. 
  
The fixed effects model can be viewed as a type of differencing model in which all 
characteristics of the home, which (1) are independent of time and (2) determine the level of 
energy consumption, are captured within the customer-specific constant terms.  In other words, 
differences in customer characteristics that cause variation in the level of energy consumption, 
such as building size and structure, are captured by constant terms representing each unique 
household.   
                                                 
14 To increase the efficiency of the model, a single model was estimated over Ohio, North Carolina, and South 
Carolina customers. There are 6,338 distinct accounts in NC; 1,855 in SC; 3,474 in OH; 347 in KY.  This report 
addresses only the results for the Carolinas. 
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Algebraically, the fixed-effect panel data model is described as follows: 
 

ititiit xy εβα ++= , 
where: 
 

yit  =  energy consumption for home i during month t 
αI  =  constant term for site i 
ß  =  vector of coefficients  
x  =  vector of variables that represent factors causing changes in energy consumption 

for home i during month t (i.e., weather and participation) 
ε   =  error term for home i during month t. 
 

With this specification, the only information necessary for estimation is those factors that vary 
month to month for each customer, and that will affect energy use, which effectively are weather 
conditions and program participation.  Other non-measurable factors can be captured through the 
use of monthly indicator variables (e.g., to capture the effect of potentially seasonal energy 
loads).   
 
The effect of the program, in the case the HEHC kit as well as recommended measures, is done 
by including a variable which is equal to one for all months after the customer received the kit 
and the report.15  The coefficient on this variable is the savings associated with the kit and 
recommendations.  In order to account for differences in billing days, the usage was normalized 
by days in the billing cycle.  The estimated electric model is presented in Table 48 with full 
detail in Appendix D: Estimated Model. 
 
Table 48.  Estimated Savings Model – dependent variable is daily kWh usage, August 2009 
through August 2012 (savings are negative) 

Independent Variable Coefficient 
(kWh/d) t-value 

Overall HEHC participation -2.54 -18.2 
Sample Size 8,193 homes 

    R-Squared 71% 
 
This estimated model shows that the HEHC results in an average annual savings of 928 kWh 
(using the estimated daily energy saving multiply by 365).  This estimate is statistically 
significant, with all estimates significant at the 95% confidence interval. 
 
Effect of Additional CFLs 
This section investigates the effect on the estimated program impacts from those customers who 
received the additional CFLs as part of the HEHC program relative to the other participants in 

                                                 
15 By defining the participation variable as a 1/0 indicator variable, it effectively captures all the savings associated 
with participating in HEHC, including any CFLs that were installed as part of the audit. 
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HEHC. While on site, the auditor can give the participant an additional 1-12 CFLs depending on 
the number of fixtures using incandescent bulbs that the customer has available.  

In order to investigate the impact of the additional bulbs on the estimated savings for HEHC, the 
original participation variable was decomposed into two variables: one denoting the months after 
the audit was done; the other denoting number of additional bulbs installed. Customers who did 
not receive additional bulbs would have the 2nd variables equal to zero. This way the impact is 
decomposed into two parts as well: savings impact from HEHC without additional bulbs, and 
marginal savings impact from each additional bulb provided to the participant. This marginal 
savings is multiplied by the number of additional bulbs yields total savings from the total number 
of additional bulbs given. 

The results are shown in Table 49 (the dependent variable is in daily kWh form, annual kWh can 
be calculated using reported numbers times 365): 
 
Table 49. Estimated HEHC impacts with and without accounting for additional CFL bulbs 

Savings (daily kWh from 
original model) 

(t-value) 

Savings (daily kWh from 
HEHC NO additional CFL) 

(t-value) 

Savings (daily kWh from 
per additional CFL) 

(t-value) 
-2.54 

(-18.2) 
-2.52 

(-16.45) 
-0.009 
(-0.55) 

 
These results show that there is no statistically significant impact from the additional bulbs given 
in the Carolina System. With or without the additional bulbs the program yields the same 
savings. 
 
The estimated electric model is presented with full detail in Appendix E: Estimated Statistical 
Models for Additional CFLs.
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Impact Estimates: Engineering Analysis 
Savings values in this section are not official and are provided only for program’s management 
information and their use to better understand the per measure adoption and use characteristics.  
The engineering analysis does not take into consideration the recommendations provided by the 
report, thus the billing analysis is required for an accurate calculation of the kWh savings. The 
net savings claimed by this program should be taken from the billing analysis results. These 
engineering estimates provide, for the billing analysis, a ratio of coincident kW reduction to kWh 
savings as it is incapable of analyzing kW. Additionally, the engineering estimates offer insight 
into individual measure contributions to overall savings. 
 
Table 51 shows the estimated energy savings per unit distributed adjusted downward for the ISR 
and accounting for the freeridership and spillover percentages computed from participants’ 
survey responses. CFL savings also incorporate the self-reporting bias applied to the hours of 
use. Table 50 shows total savings per participant, which includes the extra CFLs distributed by 
the auditors in addition to the three in the energy efficiency kit. By contrast, Table 51 shows the 
savings per unit distributed for each item in the kit and, in the final column, savings resulting 
from the kit only, exclusive of any additional CFLs. All engineering savings estimates exclude 
audit recommendations as they were too seldom taken to collect sufficient data for statistical 
relevance through the phone survey. The methods used to determine the effective useful lives 
presented in these tables, and that of the entire program, are explained in the Effective Useful 
Life (EUL) Calculation section. 
 

Table 50. Total Savings: kWh and Coincident kW per Participant 
Metric Result 

Phone Survey Participants 160 
Gross kW per participant 0.06225 
Gross kWh per participant 503 
NTG Ratio 89.3% 
Net kW per participant 0.05559 
Net kWh per participant 449 
Measure Life (years)16 6** 
EUL net kWh per participant 2694 

 
Table 51. Kit Savings: kWh and Coincident kW per Unit Distributed 

Metric 13W 
CFL 

20W 
CFL 

Low-flow 
showerhead 

Faucet 
Aerators 

Outlet 
Gaskets 

Weather 
Stripping 

Entire 
Kit 

Units Bulbs Bulbs Showerheads Aerators Gaskets Linear 
Feet Kit 

Amount 
Distributed* 320 160 160 320 1920 2720 160 

In Service Rate 91.7% 88.9% 44.4% 24.7% 15.3% 21.5%  
Gross kW per unit 0.00698 0.00746 0.00768 0.00006 0.00030 0.00010 0.03453 
Gross kWh per unit 60.99 58.03 70.08 4.792 0.6062 0.2132 271 
Freeridership rate 25.6% 25.6% 10.6% 13.9% 9.2% 38.6%  
Spillover rate 17.1% 17.1% 13.0% 4.6% 11.8% 12.9%  
NTG ratio  87.1% 87.1% 101.0% 90.1% 101.5% 69.3% 91.0% 

                                                 
16 Consistent with prior evaluations of CFL programs for Duke Energy, a measure life of five years was used for 
installed CFLs. No derate was performed for post-EISA years.      
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Net kW per unit 0.00608 0.00650 0.00776 0.00005 0.00030 0.00007 0.03135 
Net kWh per unit 53.12 50.54 70.78 4.318 0.6153 0.1477 246 
Measure Life 
(years)  5 5 10 10 20 5 7** 

EUL net kWh per 
unit 266 253 708 43 12 0.74 1722 

*This is the amount distributed to the phone survey sample population (n=160 kits). 
**Overall measure life is a weighted average derived from the effective useful lives of the individual kit items. The 
weights were assigned based on each measure’s contribution to gross kWh savings. 
 

Effective Useful Life (EUL) Calculation 
The overall program EUL is a combination of the EULs of the two program components, the 
energy efficiency kit and the auditor recommendations.  
 
The EUL of the entire kit is a weighted average derived from the effective useful lives of the 
individual kit items. The weights were assigned based on each measure’s contribution to gross 
kWh savings, as seen in Table 52. The same method was used to combine the EUL of the entire 
kit with that of the extra CFLs that were distributed. This combination is shown in Table 53. 
 
Table 52. Energy Efficiency Kit EUL 

Measure EUL kWh Weight Weighted EUL 
13W CFL 5 121.97 45.08% 2.25 
20W CFL 5 58.03 21.45% 1.07 
Low-Flow Showerhead 10 70.08 25.90% 2.59 
Faucet Aerators 10 9.58 3.54% 0.35 
Outlet Gaskets 20 7.27 2.69% 0.54 
Weather Stripping 5 3.63 1.34% 0.07 
Entire Kit 

 
  7 

 
Table 53. Energy Efficiency Kit with Extra CFLs EUL 

Measure EUL kWh Weight Weighted EUL 
Entire Kit 7 271.00 53.88% 3.77 
Extra CFLs 5 232.00 46.12% 2.31 
Entire Kit with Extra CFLs 

 
  6 

 
The EUL of the audit recommendations could not be computed in the same way as the kit as 
measure level savings was not available. Table 54 lists the major audit recommendations, or 
category of recommendations, along with their EULs in ascending order.  
 
Table 54. Audit Recommendations with EULs 

Measure EUL 
Reduce hot water temperature 3 
HVAC maintenance 5 
Air sealing - reduce infiltration 15 
Duct insulation 15 
Heat pump 18 
Duct sealing 20 
Shell insulation 25 
All Recommendations 15 
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The weighted average EUL for all recommendations is estimated to be 15 years. This is an 
assumption based upon the EULs of the major recommendations and their expected uptake by 
participating customers. The most likely action undertaken, that also has appreciable savings, is 
an “air sealing – reduce infiltration” measure, of which there are six separate recommendations: 
windows, doors, fireplaces, attics accesses, plumbin/electrical, or other. In addition, there are 
three “duct insulation” measures, which also have an EUL of 15 years. All other recommended 
measures’ EULs fall above or below. 
 
The Home Energy House Call program’s last evaluation report17 showed that audit 
recommendations comprise 55% of the total program savings. This weight was used to determine 
a weighted average EUL that is applicable at the program level to feed the DSMore table seen in 
Appendix L: DSMore Table.  This combination is shown in Table 55. 
 
Table 55. Program-Wide EUL 

Measure EUL Weight Weighted EUL 
Entire Kit with Extra CFLs 6 45% 2.70 
Audit Recommendations 15 55% 8.25 
Program-Wide 

 
 11 

 
Survey Data 
Participants were asked how many of the measures distributed through Duke Energy’s Home 
Energy House Call program they had installed. Additional, more specific information was 
collected for each measure, including the type and wattage of the bulb that the CFLs replaced,  
the average hours per day that they are in use, and the average number of showers taken per 
week using the low-flow showerhead. TecMarket Works conducted the phone survey with a 
random sample of 160 participants from the Carolinas between September 9 and October 9, 
2012. The compilation of this data is presented in Table 56 in its unadjusted form; that is before 
the self-reporting bias is applied to the hours of use. The adjusted values appear in Table 58. 
 
Table 56. Unadjusted CFL Survey Data 

Measure Number of 
Installations 

Average 
Wattage/GPM 

of Unit 
Removed 

Average Daily 
Hours of 

Use/Showers 
per week 

13W CFL 302 62 5.33 
20W CFL 143 72 4.90 
Low-flow showerhead 71 3.1 9.58 
Faucet aerators 79 2.2 

 Outlet gaskets* 294 
  Weather stripping 585 feet 
   *Only outlet gaskets installed in exterior walls are counted 

 

                                                 
17 TecMarket Works and Integral Analytics. “Process and Energy Impact Evaluation of the Home Energy House 
Call Program in North and South Carolina”. May 27th, 2011. Pg. 13. 
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CFLs 
The Energy Efficiency Starter Kit included two 13-watt CFLs and one 20-watt CFL. Participants 
also had the option to have their auditor install additional CFLs to bring the total number of 
CFLs installed throughout their home up to 15. A total of 320 13-watt and 160 20-watt CFLs 
were distributed to phone survey participants in the energy efficiency kit. An additional 621 
CFLs were given out by the auditors, two-thirds of which were assumed to be 13-watt, and the 
other one-third 20-watt, the same distribution as the kits. As presented in Table 57, there were a 
total of 734 13-watt and 367 20-watt CFLs distributed to phone survey participants.  
 
Table 57. Savings Estimates per CFL Distributed 

Bulb 
Type 

Number 
Distributed 

In 
Service 

Rate 

Average 
Wattage of 

Bulb 
Removed 

Average 
Adjusted 

Daily Hours 
of Use 

Gross 
kWh per 

Bulb 

Gross 
kW per 
Bulb 

Net kWh 
per Bulb 

Net kW 
per 

Bulb 

13-watt 734 91.7% 62 3.89 60.99 0.00698 53.12 0.00608 
20-watt 367 88.9% 72 3.58 58.03 0.00746 50.54 0.00650 

 

In Service Rate (ISR) Calculation 
Survey participants were asked to report whether or not they used the CFLs in the energy 
efficiency kit. This information has been extended to the CFLs given out by the auditor in 
addition to those already received in the kit. Respondents were also asked if they had 
subsequently removed any of the CFLs provided by the program. Their responses indicate that 
6.63% of the CFLs that were initially installed have since been uninstalled. This percentage has 
been subtracted from the first year ISR. 
 
Using 20-watt CFLs as an example, a total of 160 bulbs were distributed to survey participants in 
the energy efficiency kits. Respondents reported that 143 of them were used, a first year ISR of 
89.4%. Subtracting the aforementioned 6.63% of bulbs removed from use yields a first year ISR 
of 82.8%. The ISR is calculated to be 88.9% using the following formula: 
 

ISR = first year ISR + (43% * remainder) = 82.8% + (43% * 14.2%) = 88.9% 
 
The remainder is the percentage of bulbs that are not installed in the first year (100% - 82.8% = 
17.2%) less 3% for the 97% lifetime ISR18. In this case, the remainder is 14.2%. The 43% 
represents the percentage of the remainder that will replace an incandescent bulb rather than a 
CFL19. 

Self-Reporting Bias 
Previous CFL studies that have included both customer surveys and lighting loggers have shown 
that, comparing customers’ self-reported hours of operation to the actual hours of operation, 

                                                 
18 As established in the Nexus Market Research, RLW Analytics, and GDS Associates study, dated January 20, 
2009: “New England Residential Lighting Markdown Impact Evaluation”. 
19 As established in the Nexus Market Research, RLW Analytics, dated October 2004: “Impact Evaluation of the 
Massachusetts, Rhode Island, and Vermont 2003 Residential Lighting Programs”, table 6-4 where 24 out of 56 
respondents indicated that they did not purchase the CFLs as spares. 
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customers responding to the survey overestimated their lighting usage by 27%20. Consequently, 
the self-reported hours of use obtained from the survey were reduced by the 27% established 
through the collection of data from previous programs. This bias applies to CFLs only. 
 
Table 58 shows the weighted average of the unadjusted hours of use values along with the 
updated average values after the self-reporting bias is applied. The final value for average daily 
hours of use is 3.89 and 3.58 for 13-watt and 20-watt CFLs respectively. 
 
Table 58. Adjusted Average Daily Hours of Use 

Adjustment Magnitude of 
Adjustment 

Average Daily 
Hours of Use 

(13-watt) 

Average Daily 
Hours of Use 

(20-watt) 
Unadjusted N/A 5.33 4.90 
Self-Reporting Bias 27% 3.89 3.58 

 
Low-Flow Showerhead 
Each energy efficiency kit contained one low-flow showerhead. Out of the 160 heads distributed 
to survey participants, 44.4%, or 71 heads, were installed. This information can be seen in Table 
59 along with gross and net savings estimates per unit distributed. Approximately 41% of 
households in the Carolinas use electric water heaters. This measure produces zero kW or kWh 
savings in households that use gas water heaters. As seen in Table 40, this measure has a higher 
spillover percentage than its freeridership percentage. This yields a positive net-to-gross ratio 
resulting in greater net savings than gross savings.  
 

Table 59. Savings Estimates per Showerhead Distributed 

Number 
Distributed 

In 
Service 

Rate 

Average 
Showers 
per Week 

Electric 
Water 

Heating 

Gross 
kWh per 

Head 

Gross 
kW per 
Head 

Net kWh 
per Head 

Net kW 
per 

Head 
160 44.4% 9.58 41% 70.08 0.00768 70.78 0.00776 

 
Faucet Aerators 
One kitchen and one bathroom faucet aerator were given out in each kit. Out of the 320 aerators 
distributed to survey participants, 24.7%, or 79 aerators were installed. This information can be 
seen in Table 60 along with gross and net savings estimates per unit distributed. This figure 
includes only those aerators that were installed on faucets that did not already have one. Aerators 
that replaced an existing aerator are ascribed zero savings. Approximately 41% of households in 
the Carolinas use electric water heaters. This measure produces zero kW or kWh savings in 
households that use gas water heaters. 
 

                                                 
20 TecMarket Works and Building Metrics. “Duke Residential Smart $aver® CFL Program in North Carolina and 
South Carolina”. February 15, 2011. Pg. 35. 
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Table 60. Savings Estimates per Aerator Distributed 

Number 
Distributed 

In 
Service 

Rate 

Electric 
Water 

Heating 

Gross 
kWh per 
Aerator 

Gross 
kW per 
Aerator 

Net kWh 
per 

Aerator 

Net kW 
per 

Aerator 
320 24.7% 41% 4.792 0.00006 4.318 0.00005 

 
Outlet and Switch Gaskets 
Four kitchen and eight outlet gaskets were given out in each kit. Out of the 1,920 gaskets 
distributed to survey participants, 15.3%, or 294 gaskets, were installed. This information can be 
seen in Table 61 along with gross and net savings estimates per unit distributed. This figure 
includes only those gaskets that were installed in exterior walls. Gaskets installed in interior 
walls are ascribed zero savings. As seen in Table 40, this measure has a higher spillover 
percentage than its freeridership percentage. This yields a positive net-to-gross ratio resulting in 
greater net savings than gross savings. 
 

Table 61. Savings Estimates per Gasket Distributed 

Number 
Distributed 

In 
Service 

Rate 

Gross 
kWh per 
Gasket 

Gross 
kW per 
Gasket 

Net kWh 
per 

Gasket 

Net kW 
per 

Gasket 
1920 15.3% 0.6062 0.00030 0.6153 0.00030 

 
Weather Stripping 
Each energy efficiency kit contained 17 feet of closed-cell foam weather stripping. Out of the 
2,720 feet distributed to survey participants, 21.5%, or 585 feet, was installed. This information 
can be seen in Table 62 along with gross and net savings estimates per unit distributed.  
 

Table 62. Savings Estimates per Foot of Weather Stripping Distributed 
Amount 

Distributed 
(feet) 

In 
Service 

Rate 

Gross 
kWh per 

Foot 

Gross 
kW per 

Foot 
Net kWh 
per Foot 

Net kW 
per 

Foot 
2720 21.5% 0.2132 0.00010 0.1477 0.00007 

 
Lifetime Kit Impacts 
Figure 7 shows the estimated energy impacts over the lifetime of the kit measures. The steep 
drop off seen at year five occurs at the end of the effective useful life of the CFLs and the 
weather stripping. At this point, no further savings is accrued from those measures, however, 
because behavior taken is the best predictor of future actions, it is very likely that these savings 
continue well beyond these estimates as burnt out bulbs are replaced with additional CFLs.  
Again, our approach of counting savings for the actions taken directly as a result of the program, 
without adding market effects savings, provides a conservative estimate of savings. Since CFLs 
are the single largest contributor to overall electrical program savings, there is a significant drop 
in savings as the installed units burn out at the end of their EUL. The second, smaller drop off 
occurs at the end of the effective useful life of the faucet aerators and the low-flow showerheads. 
From year ten onward, the savings is comprised of outlet gaskets exclusively. 
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Figure 7. Lifetime kWh Savings of Kit Measures 
 
Total Program Savings Extrapolation 
There were a total of 10,935 participants that each received an energy efficiency kit from August 
1, 2010 through August 31, 2012. This information is presented in Table 63. Multiplying the 
participation count by the savings per participant Table 50 produces the total annual program kW 
and kWh savings. Again, the engineering savings estimations exclude audit recommendations 
which are included in the billing analysis approach for estimating net savings. 
 

Table 63. Total Program Gross Savings Extrapolation 
Participation 

Count Gross kWh Gross kW 

10,935 4,909,815 608 
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Appendix A: Management Interview Instrument 
 
 

INSTRUMENT 
 
Name: __________________________________________________________________ 
 
Title: __________________________________________________________________ 
 
Position description and general responsibilities:  
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
We are conducting this interview to obtain your opinions about and experiences with the 
Home Energy House Call program.  We’ll talk about the program and its objectives, your 
thoughts on improving the program, and the technologies the program covers. The purpose 
of this study is to capture the program’s current operations as well as help identify areas 
where the program might be improved. Your responses will feed into a report that will be 
shared with Duke Energy and the state regulatory agency. I want to assure you that the 
information you share with me will be kept confidential; we will not identify you by name. 
However, you may provide some information or opinions that could be attributed to you by 
virtue of your position and role in this program. If there is sensitive information you wish 
to share, please warn me and we can discuss how best to include that information in the 
report. 
 
The interview will take about an hour to complete. Do you have any questions for me 
before we begin? 

Program Background and Objectives (15 min) 

1. Please describe your role and scope of responsibility in detail.  

2. How long have you been involved with the REA program? 

3.  (PM only) Describe the evolution of the REA Program.  Why was the program created, 
and has the program changed since it was it first started? 

4. Have there been any recent changes been made to your duties since you started?  

a. If YES, please tell us what changes were made and why they were made.  What 
are the results of the change? 

5. In your own words, please describe the REA Program’s objectives.  (e.g. enrollment, 
energy savings, non-energy benefits) 
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6.  (PM only) Can you please walk me through the program’s implementation, starting with 
how the program is marketed and how you target your customers, through how the 
customer participates and finishing with how savings are verified?  

a. Marketing/Targeting: How & Who 

b. Enrollment/Participation 

c. Rebate processing  

d. Savings verification: How & Who  

7. Of the program objectives you mentioned earlier, do you feel any of them will be 
particularly easy to meet, and why? 

8. Which program objectives, if any, do you feel will be relatively difficult to meet, and 
why? 

9. Are there any objectives you feel should be revised prior to the end of this program 
cycle? If yes, why? 

Vendors (10 min) 

10. (PM only) Do you use any vendors or contractors to help implement the program? 

a. What responsibilities do they have? 

b. Are there any areas in which think they can improve their services? 

11.  (If not captured earlier) Please explain how activities of the program’s vendors, 
customers and Duke Energy are coordinated. 

a. Do you think methods for coordination should be changed in any way?  If so, how 
and why?  

Rebates (15 min) 

12. (PM only) How do you determine which pieces of equipment are included in the 
program? For example, how do you determine what level of efficiency the rebated 
equipment should have? 

a. Do you use any outside vendors or experts to help with this process? 

b. What should be changed about this selection process?   

13. Describe your quality control and process for tracking participants, rebates, and other 
program data.  
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14. Do you believe that the program currently offers rebates on enough energy efficient 
products to meet your customers’ needs? 

a. If not, what products would you like to add? Are these currently being 
considered? 

15. Is the program offering enough of a rebate to motivate your customers to participate? 

a. If not, which rebates do you think should be changed, and why? 

Contractor Training (5 min) 

16. Describe HEHC’s contractor program orientation training and development approach.  

a. (PM and WECC only) How do you ensure that contractors are getting adequate 
program training and updated program information?   

b. Can we obtain training materials that are being used? 

c. Are there any new areas where you think contractors could be trained? 

17. Do you have any suggestions for improving contractor effectiveness?  

Improvements (10 min) 

18. Are you currently considering any changes to the program’s design or implementation? 

a. What are the changes? 

b. What is the process for deciding whether or not to make these changes? 

19. Do you have suggestions for improvements to the program that would increase 
participation rates, or is Duke Energy happy with the current level of participation? 

20. Do you have suggestions for increasing energy impacts per participant, given the same 
participation rates, or is Duke Energy happy with the current per participant impact? 

21. Overall, what would you say about the Smart $aver® program is working really well? 

a. Is there anything in this program you could highlight as a best practice that other 
utilities might like to adopt? 

22. What area needs the most improvement, if any?  

a. (If not mentioned before) What would you suggest can be done to improve this? 

23. Are there any other issues or topics we haven’t discussed that you feel should be included 
in this report?  
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24. Do you have any further questions for me about this study or anything else? 

25. Thank you! 
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Appendix B: Participant Survey Instrument  
The questions below require mostly short, scaled replies from the interviewee, and 
not all questions will be asked of all participants. This interview will take 
approximately 30 minutes. 

Use four attempts at different times of the day and different days before dropping 
from contact list. Call times are from 10:00 a.m. to 8:00 p.m. EST or 9-7 CST 
Monday through Saturday. No calls on Sunday. 

Note: Only read words in bold type. 

 

Info* 
Surveyor Name: _________________________ 

Survey ID: _________________________ 

State* 
( ) Kentucky 

( ) Ohio 

( ) North Carolina 

( ) South Carolina 

Recommendations* 
[ ] A. Attic Insulation 

[ ] B. Wall Cavity Insulation 

[ ] C. Basement Walls Insulation 

[ ] D. Floor / Perimeter Insulation 

[ ] E. Seal Leaky Windows 

[ ] F. Seal Leaky Doors 

[ ] G. Seal Leaky Fireplaces 

[ ] H. Seal Leaky Attic Access 

[ ] I. Seal leaky plumbing, electrical, or other openings in shell. 

[ ] J. Seal Other Major Source of Outside Infiltration 

[ ] K. Attic Duct Insulation 
[ ] L. Garage Duct Insulation 

[ ] M. Crawlspace / Basement Duct Insulation 
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[ ] N. Attic Ducts Sealed 

[ ] O. Garage Ducts Sealed 

[ ] P. Major Duct Repair(s) Needed to Seal System 

[ ] Q. HP Appears to be Acceptable Age But Needs to be Serviced 

[ ] R. HP Appears to be Old or You Have No Heat Pump Now 

[ ] S. Furnace Filter Needs Attention 

[ ] T. Close Vents in Summer 

[ ] U. Close Vents in Winter 

[ ] V. Significant Crawl Space or Basement Sealing Repair is Needed 

[ ] W. Window shades half-drawn 

[ ] X. Shading rarely used 

[ ] Y. Significant east/west, unshaded solar exposure 

[ ] Z. System set to 'auto' all the time 

[ ] AA. Reduce hot water temperature to 120 degrees 

[ ] BB. Reduce temperature of wash loads 

[ ] CC. Reduce temperature of rinse loads 

[ ] DD. Consider unplugging extra refrigerator 

Complete ALL of the above information fields BEFORE calling each customer. 

Hello, my name is ______. I am calling on behalf of Duke Energy to conduct a 
customer survey about the Home Energy House Call Program. May I speak with 
_____________ please? 

If person talking, proceed. If person is called to the phone, reintroduce. If not 
home, ask when would be a good time to call and schedule the call-back: 

We are conducting this survey to obtain your opinions about the Home Energy 
House Call Program. Duke Energy's records indicate that you participated in the 
Home Energy House Call Program in [month / year]. We will send you a check 
for $20 for completing the survey. It will take about 30 minutes and your 
answers will be confidential, and will help us to make improvements to the 
program to better serve others. May we begin the survey? 

Note: If this is not a good time, ask if there is a better time to schedule a callback. 
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1. Do you recall participating in the Home Energy House Call Program?* 
( ) Yes 

( ) No 

( ) DK/NS 

1a. This program was provided through Duke Energy. In this program, you 
registered to receive a home energy audit. In return, the auditors provided you 
with custom energy-saving recommendations for you and your home, and you 
were provided with a free energy efficiency kit with 10 measures, such as a low 
flow showerhead, CFLs, and outlet gaskets. Do you remember participating in 
this program?* 
( ) Yes 

( ) No 

( ) DK/NS 

If No or DK/NS terminate interview and go to next participant. 

 

2. How were you first made aware of the Home Energy House Call Program?* 
( ) Saw an insert in monthly bill 

( ) Saw information at the Duke Energy Website 

( ) Saw/heard an advertisement on radio, TV, or in the newspaper ask: Where?: 
_________________* 

( ) Friend/ Family Member/ Co-Worker 

( ) Through a low-income program 

( ) Through another energy audit program 

( ) Other: _________________* 

 

3. Before you heard about the Home Energy House Call Program from Duke 
Energy, had you already been considering getting a home energy audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

 

4. If the audit from Duke Energy's Home Energy House Call Program had not been 
available, would you still have purchased an audit from another company?* 
( ) Yes 
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( ) No 

( ) DK/NS 

 

4b. Would you have purchased the audit within the next year?* 
( ) Yes 

( ) No 

( ) DK/NS 

 

4c. How much would you have been willing to spend on an audit if you had not 
obtained one from Duke Energy?* 
____________________________________________  

 

Do not read list, select "1" next to the first response. ask: 

Were there any other reasons?   

number responses above in the order they are provided - Repeat until 'no' response  

5. Please think back to the time when you were deciding to participate in the Home 
Energy House Call program. What factor or factors motivated you to participate?* 
_______The audit 
_______The energy efficiency kit 

_______The program incentives (List specific incentive: ) 
_______The technical assistance from the auditor 

_______Recommendation of someone else (Who?) 
_______Wanted to reduce energy costs 

_______The information provided by the Program 

_______Past experience with this program 

_______Because of past experience with another Duke Energy program 

_______Recommendation from other utility program (What program? ) 
_______Recommendation of family/friend/neighbor 

_______Advertisement in newspaper (For what program? ) 
_______Radio advertisement (For what program? ) 
_______Other (please specify...) 
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_______DK/NS 

 

if "The program incentives " ask: 

5a. What specific incentives? 
____________________________________________  

 

if "Recommendation of someone else" ask: 

5b. Who? 
____________________________________________  

 

if "Recommendation from other utility program " ask: 

5c. What other utility program ? 
____________________________________________  

 

if "Advertisement in newspaper " ask: 

5d. For what Duke energy program? 
____________________________________________  

 

if "Radio advertisement" ask: 

5e. For what Duke energy program ? 
____________________________________________  

 

if "Other" ask: 

5f. Please specify ? 
____________________________________________  

 

Arranging and Welcoming the HEHC 

Now I am going to ask you some general satisfaction statements.  On a scale from 
1-10, with 1 indicating that you strongly disagree, and 10 indicating that you 
strongly agree, please rate the following statements. 
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6. Scheduling the home energy audit was easy to do.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

If 7 or less, 

6a. How could this be improved? 
____________________________________________  

7. The interactions and communications I had with the energy auditor were 
satisfactory.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

( ) N/A 

If 7 or less, 

7a. How could this be improved? 
____________________________________________  

8. The interactions and communications I had with Duke Energy staff were 
satisfactory.* 
( ) 1 
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( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

( ) N/A 

If 7 or less, 

8a. How could this be improved? 
____________________________________________  

9. The energy auditor was helpful and knowledgeable.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

( ) N/A 

If 7 or less, 

9a. How could this be improved? 
____________________________________________  

10. The audit report was easy to read and understand.* 
( ) 1 

( ) 2 

( ) 3 
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( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

If 7 or less, 

10a. How could this be improved? 
____________________________________________  

11. The recommendations in the audit report provided new ideas that I was not 
previously considering.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

If 7 or less, 

11a. How could this be improved? 
____________________________________________  

12. The recommendations in the audit report increased the likelihood that I would 
take the recommended actions.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 
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( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

If 7 or less, 

12a. How could this be improved? 
____________________________________________  

13. The web site's form for getting the kit was easy to understand and complete.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

( ) NA 

If 7 or less, 

13a. How could this be improved? 
____________________________________________  

14. The measures I installed from the energy efficiency kit were of satisfactory 
quality.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 
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( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

If 7 or less, 

14a. How could this be improved? 
____________________________________________  

15. The audit report looked professional.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

If 7 or less, 

15a. How could this be improved? 
____________________________________________  

16. The audit report was trustworthy.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 
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If 7 or less, 

16a. How could this be improved? 
____________________________________________  

 

Details on Items from the Energy Efficiency Kit 

Now I’d like to talk about the energy efficiency kit that you received for 
participating in the Home Energy House Call program. I’m going to read a list of 
the items included in the kit, and for each one, please tell me if you have installed 
the item, and if so, how you’re using that item. 

17. First, let's look at the Compact Fluorescent Light bulbs you received. Did you 
receive two CFLs?* 
Note: Kit typically included one 13-watt CFL and one 18-watt CFL. 
( ) Yes 

( ) No ask: How many?: _________________* 

( ) DK/NS 

18. Did you or the auditor install the 13-watt CFL ?* 
( ) Yes, I installed 

( ) Yes, auditor installed 

( ) No 

18a. Do you plan on using this CFL?* 
( ) Yes 

( ) No 

( ) Maybe or DK/NS 

If no to 18a, ask: 

18b. Why Not?* 
____________________________________________  

 
If yes to 18, 13 watt was installed, ask: 

18c. How many watts was the old bulb that was replaced with the CFL?* 
( ) 44 or less 

( ) 45 to 70 

( ) 71 to 99 

( ) 100 or more 

( ) DK/NS 
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If yes to 18, 13-watt was installed, ask: 

18d. On average, approximately how many hours per day is this light used?* 
( ) less than 1 

( ) 1 to 2 

( ) 3 to 4 

( ) 5 to 10 

( ) 11 to 12 

( ) 13 to 24 

( ) DK/NS 

 
If yes to 18, 13-watt was installed, ask: 
 

18e. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 
indicating that you were very satisfied, please rate your satisfaction with the kit's 13-watt 
CFL.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

19. Did you or the auditor install the 18-watt CFL ?* 
( ) Yes, I installed 

( ) Yes, auditor installed 

( ) No 

19a. Do you plan on using this CFL?* 
( ) Yes 

( ) No 

( ) Maybe or DK/NS 
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If no to 19a, ask: 

19b. Why Not?* 
____________________________________________  

 

If yes to 19, 18-watt CFL was installed, ask: 

19c. How many watts was the old bulb that was replaced with the CFL?* 
( ) 44 or less 

( ) 45 to 70 

( ) 71 to 99 

( ) 100 or more 

( ) DK/NS 

 

If yes to 19, 18-watt CFL was installed, ask: 

19d. On average, approximately how many hours per day is this light used?* 
( ) less than 1 

( ) 1 to 2 

( ) 3 to 4 

( ) 5 to 10 

( ) 11 to 12 

( ) 13 to 24 

( ) DK/NS 

 

If yes to 19, 18-watt CFL was installed, ask: 

19e. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 
indicating that you were very satisfied, please rate your satisfaction with the kit's 18-watt 
CFL.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 
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( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

 

If one or both CFLs were installed, ask: 

20. Did you remove either of the CFLs provided through this program?* 
( ) Yes 
ask: 20a. How many did you remove?: _________________* 

( ) No 

( ) DK/NS 

 

  If yes to 20, 

20a. Why did you remove them?* 
[ ] Not bright enough 

[ ] too bright 

[ ] did not like the light 

[ ] too slow to start 

[ ] mercury concerns 

[ ] burned out 

[ ] not working properly 

[ ] other 

 

21. Did you have any CFLs installed in your home before you requested the HEHC 
audit or received the kit from the program?* 
( ) Yes 
ask: 21a. How many?: _________________* 

( ) No 

( ) DK/NS 
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22. Were you planning on buying CFLs for your home before you received the kit 
from the Home Energy House Call program?* 
( ) Yes 

( ) No 

( ) Maybe 

( ) DK 

( ) No, already have them installed in all available sockets 

 

If yes, 

22a. How long do you think it would have been before you would have purchased 
additional CFLs had Duke not provided these to you?* 
____________________________________________  

 

23. Have you purchased any CFLs since receiving the kit from Home Energy House 
Call?* 
( ) Yes 
ask: 23a. How many?: _________________* 

( ) No 

( ) DK/NS 

 

PLUMBING FIXTURES 
Next, we’d like to look at the plumbing fixtures that were included in your kit. 
24. Did you or the auditor install the Low flow showerhead?* 

( ) Yes, I installed 

( ) Yes, auditor installed 

( ) No 

if customer installed 

24a. Was it easy to install?* 
( ) Yes 

( ) No 

( ) DK/NS 

 
if NOT installed 
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24b. Do you plan on using this item?* 
( ) Yes 

( ) No 

( ) DK/NS 

 

if NO, ask: 

24c. Why not?* 
____________________________________________  

 

If yes to 24,  

24d. Typically how many showers per week are taken using this showerhead?* 
( ) 0 to 4 

( ) 5 to 10 

( ) 11 to 15 

( ) 16 to 20 

( ) 21 or more 

 

If yes to 24,  

24e. Would you estimate that the water coming out of this showerhead is…* 
( ) Less than the old unit 

( ) About the same as the old unit 

( ) More than the old unit 

 

If yes to 24: 

24f. Was the teflon tape included in the kit used when the showerhead was 
installed?* 

( ) Yes 
( ) No 

( ) DK/NS 

 

If yes to 24: 
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24g. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 
indicating that you were very satisfied, please rate your satisfaction with the kit's low flow 
showerhead.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

24h. Did you have any low flow showerheads installed in your home before you 
received the kit from the Home Energy House Call program?* 
( ) Yes 

( ) No 

( ) DK/NS 

24i. Were you planning on buying a new low flow showerhead for your home before 
you received the kit from the Home Energy House Call program?* 
( ) Yes 

( ) No 

( ) Maybe 

( ) DK/NS 

( ) No, already have them installed in all showers 

24j. Have you purchased any additional low flow showerheads since receiving the 
kit from Home Energy House Call?* 
( ) Yes 
If YES, ask: 25k. How many?: _________________ 

( ) No 

( ) DK/NS 

25. Did you or the auditor install the Kitchen faucet aerator?* 
( ) Yes, I installed 

( ) Yes, auditor installed 

( ) No 
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if customer installed 

25a. Was it easy to install?* 
( ) Yes 

( ) No 

( ) DK/NS 

if NOT installed 

25b. Do you plan on using this item?* 
( ) Yes 

( ) No 

( ) DK/NS 

if NO 

25c. Why not?* 
____________________________________________  

If yes to 26, 

25d. Was there an aerator already installed that you had to remove?* 
( ) Yes 

( ) No 

( ) DK/NS 

If yes to 25 

25e. Would you estimate that the water coming out of this aerator is…* 
( ) Less than the old unit 

( ) About the same as the old unit 

( ) More than the old unit 

If yes to 25: 

25f. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 
indicating that you were very satisfied, please rate your satisfaction with the kitchen faucet 
aerators.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 
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( ) 9 

( ) 10 

( ) DK/NS 

25g. Did you have any faucet aerators installed in your home before you received 
the kit from the Home Energy House Call program?* 
( ) Yes 

( ) No 

( ) DK/NS 

25h. Were you planning on buying any faucet aerators for your home before you 
received the kit from the Home Energy House Call program?* 
( ) Yes 

( ) No 

( ) Maybe 

( ) DK/NS 

( ) No, already have them installed in all available faucets 

25i. Have you purchased any additional faucet aerators since receiving the kit from 
Home Energy House Call?* 
( ) Yes 
If YES, ask: 26j. How many?: _________________ 

( ) No 

( ) DK/NS 

26. Did you or the auditor install the Bathroom faucet aerator?* 
( ) Yes, I installed 

( ) Yes, auditor installed 

( ) No 

if customer installed 

26a. Was it easy to install?* 
( ) Yes 

( ) No 

( ) DK/NS 

if NOT installed 

26b. Do you plan on using this item?* 
( ) Yes 

( ) No 

( ) DK/NS 

if NO 



TecMarket Works Appendices 

February 19, 2013 106 Duke Energy 
 

26c. Why not?* 
____________________________________________  

If yes to 26, 

26d. Was there an aerator already installed that you had to remove?* 
( ) Yes 

( ) No 

( ) DK/NS 

If yes to 26, 

26e. Would you estimate that the water coming out of this aerator is…* 
( ) Less than the old unit 

( ) About the same as the old unit 

( ) More than the old unit 

If yes to 26: 

26f. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 
indicating that you were very satisfied, please rate your satisfaction with the kit's bathroom 
faucet aerators.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

 (skip 26g-j if 25g-j answered).  

26g.Did you have any faucet aerators installed in your home before you received the 
kit from the Home Energy House Call program?* 
( ) Yes 

( ) No 

( ) DK/NS 

26h. Were you planning on buying any faucet aerators for your home before you 
received the kit from the Home Energy House Call program?* 
( ) Yes 
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( ) No 

( ) Maybe 

( ) DK/NS 

( ) No, already have them installed in all available faucets 

26i. Have you purchased any additional faucet aerators since receiving the kit from 
Home Energy House Call?* 
( ) Yes 
If YES, ask: 27j. How many?: _________________ 

( ) No 

( ) DK/NS 

 

GASKETS 
27. Did you or the auditor install the Outlet gaskets?* 

( ) Yes, I installed 

( ) Yes, auditor installed 

( ) No 

if NOT installed 

27a. Do you plan on using this item?* 
( ) Yes 

( ) No 

( ) DK/NS 

If yes to 27: 

27b. How many did you install on the interior walls of your home?* 
( ) 0 

( ) 1 to 2 

( ) 3 to 5 

( ) 6 to 8 

( ) 9 to 12 

( ) DK 

If yes to 27: 

27c. How many did you install on the exterior walls on the inside of your home?* 
( ) 0 

( ) 1 to 2 

( ) 3 to 5 

( ) 6 to 8 
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( ) 9 to 12 

( ) DK 

If yes to 27: 

27d. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 
indicating that you were very satisfied, please rate your satisfaction with the kit's outlet 
gaskets.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

27e. Did you have any outlet gaskets installed in your home before you received the 
kit from the Home Energy House Call program?* 
( ) Yes 

( ) No 

( ) DK/NS 

27f. Were you planning on buying any outlet gaskets for your home before you 
received the kit from the Home Energy House Call program?* 
( ) Yes 

( ) No 

( ) Maybe 

( ) DK/NS 

( ) No, already have them installed in all available outlets 

27g. Have you purchased any additional outlet gaskets since receiving the kit from 
Home Energy House Call?* 
( ) Yes 
If YES, ask: 27h. How many?: _________________ 

( ) No 

( ) DK/NS 
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28. Did you or the auditor install the Switch gasket insulators?* 
( ) Yes, I installed 

( ) Yes, auditor installed 

( ) No 

if NOT installed 

28a. Do you plan on using this item?* 
( ) Yes 

( ) No 

( ) DK/NS 

If yes to 28: 

28b. How many did you install on the interior walls of your home?* 
( ) 0 

( ) 1 to 2 

( ) 3 to 5 

( ) 6 to 8 

( ) 9 to 12 

( ) DK 

If yes to 28: 

28c. How many did you install on the exterior walls on the inside of your home?* 
( ) 0 

( ) 1 to 2 

( ) 3 to 5 

( ) 6 to 8 

( ) 9 to 12 

( ) DK 

If yes to 28: 

28d. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 
indicating that you were very satisfied, please rate your satisfaction with the kit's switch 
gaskets.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 
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( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

28e. Did you have any switch gaskets installed in your home before you received the 
kit from the Home Energy House Call program?* 
( ) Yes 

( ) No 

( ) DK/NS 

28f. Were you planning on buying any switch gaskets for your home before you 
received the kit from the Home Energy House Call program?* 
( ) Yes 

( ) No 

( ) Maybe 

( ) DK/NS 

( ) No, already installed on all available switch panels 

28g. Have you purchased any additional switch gaskets since receiving the kit from 
Home Energy House Call?* 
( ) Yes If YES, ask: 28h. How many?: _________________ 

( ) No 

( ) DK/NS 

29. Did you or the auditor install the Weather-stripping?* 
( ) Yes, I installed 

( ) Yes, auditor installed 

( ) No 

if NOT installed 

29a. Do you plan on using this item?* 
( ) Yes 

( ) No 

( ) DK/NS 

If yes to 29: 

29b. How many feet did you install?* 
( ) 1 to 5 

( ) 6 to 10 
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( ) 11 to 17 

( ) 18 or more 

( ) DK 

29c. Did you have any weather-stripping installed in your home before you received 
the kit from the Home Energy House Call program?* 
( ) Yes 

( ) No 

( ) DK/NS 

29d. Were you planning on buying any weather-stripping for your home before you 
received the kit from the Home Energy House Call program?* 
( ) Yes 

( ) No 

( ) No, already have them installed around all available doors 

( ) Maybe 

( ) DK/NS 

29e. Have you purchased any additional weather-stripping since receiving the kit 
from Home Energy House Call?* 
( ) Yes 
If YES, ask: 29f. For how many doors?: _________________ 

( ) No 

( ) DK/NS 

(NOTE: question 30 was deleted, but the rest of the survey was not re-numbered.) 
 

DETAILS ON RECOMMENDATIONS FROM THE AUDIT - HOME SHELL INSULATION  
 

Next, we’re going to discuss the recommendations that were given to you in the 
audit. This would have been a sheet listing 11 areas where the auditor would have checked 
your home for possible improvements. 
 

31. Do you recall getting this audit report?* 
( ) Yes 

( ) No 

( ) DK/NS 

Home Shell Insulation                         

If any of home shell insulation recommendations were provided... 
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According to our records, the auditor made one or more recommendations for 
your home shell insulation. 

=========================================================
=================================== 

If Attic Insulation recommended, ask: 

32a. Did you add insulation to your attic?* 
( ) Yes 

( ) No 

( ) DK/NS 

32a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

32a-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

32a-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

32a-RSd. We would like to know where you were in the process of taking this action, 
were you..* 
Read answers in BOLD aloud. 
( ) Actively searching for someone to install the insulation, 
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( ) Located an insulation installer, or had you 

( ) Arranged for insulation to be installed OR decided to install insulation yourself 

 

=========================================================
=================================== 

If Wall Cavity Insulation recommended, ask: 

32b. Did you add insulation to your walls?* 
( ) Yes 

( ) No 

( ) DK/NS 

32b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action? 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 
( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

32b-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

32b-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 
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32b-RSd. We would like to know where you were in the process of taking this 
action, were you..* 
( ) Actively searching for someone to install the insulation in the walls, 
( ) Located an insulation installer, or had you 

( ) Arranged for insulation to be installed OR decided to install insulation yourself 

=========================================================
=================================== 

If Basement Walls Insulation recommended, ask: 

32c. Did you add insulation to your basement walls?* 
( ) Yes 

( ) No 

( ) DK/NS 

32c-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action? 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

32c-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

32c-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 
( ) No 

( ) DK/NS 
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32c-RSd. We would like to know where you were in the process of taking this action, 
were you..* 
( ) Actively searching for someone to install the insulation, 
( ) Located an insulation installer, or had you 

( ) Arranged for insulation to be installed OR decided to install insulation yourself 

=========================================================
=================================== 

If Floor / Perimeter Insulation recommended, ask: 
32d. Did you add insulation to your floors or perimeter?* 

( ) Yes 

( ) No 

( ) DK/NS 

32d-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

32d-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

32d-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 
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32d-RSd. We would like to know where you were in the process of taking this 
action, were you..* 
( ) Actively searching for someone to install the insulation, 
( ) Located an insulation installer, or had you 

( ) Arranged for insulation to be installed OR decided to install insulation yourself 

32e. Of the recommendations, what did you insulate?* 
[ ] Attic 

[ ] Walls 

[ ] Basement walls 

[ ] Floor/Perimeter 

[ ] NONE 

32f. Do you know what the R-value was before the insulation - ATTIC Insulation* 
( ) Yes ask: What was the R-value?: _________________* 

( ) No 

( ) DK/NS 

( ) Other: _________________* 

 

32g. What was it after the insulation was added ? - ATTIC Insulation* 
( ) R-value =: _________________* 

( ) Contractor did it (assume to code) 

( ) DK/NS 

( ) Other: _________________* 

32h. How many square feet were insulated in ATTIC ?* 
( ) # of square feet: _________________* 

( ) DK/NS 

32i. Do you know what the R-value was before the insulation - WALLS Insulation* 
( ) Yes ask: What was the R-value?: _________________* 

( ) No 

( ) DK/NS 

( ) Other: _________________* 

32j. What was it after the insulation was added ? - WALLS Insulation* 
( ) R-value =: _________________* 

( ) Contractor did it (assume to code) 

( ) DK/NS 



TecMarket Works Appendices 

February 19, 2013 117 Duke Energy 
 

( ) Other: _________________* 

32k. How many square feet were insulated in WALLS ?* 
( ) # of square feet: _________________* 

( ) DK/NS 

32l. Do you know what the R-value was before the insulation - BASEMENT 
WALLS Insulation* 
( ) Yes ask: What was the R-value?: _________________* 

( ) No 

( ) DK/NS 

( ) Other: _________________* 

32m. What was it after the insulation was added ? - BASEMENT WALLS 
Insulation* 
( ) R-value =: _________________* 

( ) Contractor did it (assume to code) 

( ) DK/NS 

( ) Other: _________________* 

32n. How many square feet were insulated in BASEMENT WALLS ?* 
( ) # of square feet: _________________* 

( ) DK/NS 

32o. Do you know what the R-value was before the insulation - FLOOR / 
PERIMETER Insulation* 
( ) Yes ask: What was the R-value?: _________________* 

( ) No 

( ) DK/NS 

( ) Other: _________________* 

32p. What was it after the insulation was added ? - FLOOR / PERIMETER 
Insulation* 
( ) R-value =: _________________* 

( ) Contractor did it (assume to code) 

( ) DK/NS 

( ) Other: _________________* 

32q. How many square feet were insulated in FLOOR / PERIMETER ?* 
( ) # of square feet: _________________* 

( ) DK/NS 
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32r. Is there anything else that you did or plan to do in response to this/these 
recommendation(s)? 
ask What? and When? 

Attic Insulation: _________________________ 

Wall Insulation: _________________________ 

Basement wall Insulation: _________________________ 

Floor/perimeter Insulation: _________________________ 

Other Insulation: _________________________ 

 
DETAILS ON RECOMMENDATIONS FROM THE AUDIT - HOME SHELL AIR TIGHTNESS  

Home Shell Air Tightness                         

According to our records, the auditor made one or more recommendations for 
your home shell air tightness.   

 

=========================================================
=================================== 

If Seal Leaky Windows recommended, ask: 

33a. Did you seal leaky windows?* 
( ) Yes 

( ) No 

( ) DK/NS 

33a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 
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( ) 10 

( ) DK/NS 

32a-RSb. Were you considering taking this action prior to the audit? 
( ) Yes 

( ) No 

( ) DK/NS 

33a-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

33a-RSd. We would like to know where you were in the process of taking this action, 
were you..* 
( ) Actively searching for someone to seal leaky windows, 
( ) Located service provider to seal leaky windows, or had you 

( ) Arranged for service to be provided OR decided to seal leaky windows yourself 

=========================================================
=================================== 

If Seal Leaky Doors recommended, ask: 

33b. Did you seal leaky doors?* 
( ) Yes 

( ) No 

( ) DK/NS 

33b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 
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( ) DK/NS 

33b-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

33b-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

33b-RSd. We would like to know where you were in the process of taking this 
action, were you..* 
 
( ) Actively searching for someone to seal leaky doors, 
( ) Located a service provider to seal leaky doors, or had you 

( ) Arranged for service to be provided OR decided to seal leaky doors yourself 

=========================================================
=================================== 

If Seal Leaky Fireplaces  recommended, ask: 

33c. Did you seal leaky fireplaces?* 
( ) Yes 

( ) No 

( ) DK/NS 

33c-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 
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( ) DK/NS 

33c-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

 

33c-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

33c-RSd. We would like to know where you were in the process of taking this action, 
were you..* 
 

( ) Actively searching for someone to seal leaky fireplaces, 
( ) Located a service provider to seal leaky fireplaces, or had you 

( ) Arranged for service to be provided OR decided to seal leaky fireplaces yourself 

=========================================================
=================================== 

If Seal Leaky Attic Access recommended, ask: 
33d. Did you seal leaky attic access?* 

( ) Yes 

( ) No 

( ) DK/NS 

33d-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 
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( ) 10 

( ) DK/NS 

33d-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

33d-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

33d-RSd. We would like to know where you were in the process of taking this 
action, were you..* 
 

( ) Actively searching for someone to seal leaky attic access, 
( ) Located a service provider to seal leaky attic access, or had you 

( ) Arranged for service to be provided OR decided to seal leaky attic access yourself 

=========================================================
=================================== 

If Seal Leaky Plumbing/Electrical/Ceiling Lights/Other Openings in a Shell recommended, 
ask: 

33e. Did you seal leaky plumbing / electrical / ceiling lights / other openings in a 
shell?* 
( ) Yes 

( ) No 

( ) DK/NS 

33e-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 



TecMarket Works Appendices 

February 19, 2013 123 Duke Energy 
 

( ) 9 

( ) 10 

( ) DK/NS 

33e-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

33e-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

33e-RSd. We would like to know where you were in the process of taking this action, 
were you..* 
 

( ) Actively searching for someone to seal leaks in the shell, 
( ) Located a service provider to seal leaks in the shell, or had you 

( ) Arranged for service to be provided OR decided to seal leaks in the shell yourself 

=========================================================
=================================== 

If Seal Other Major Source of Outside Infiltration recommended, ask: 
33f. Did you seal other major sources of outside infiltration?* 

( ) Yes 

( ) No 

( ) DK/NS 

33f-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 
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( ) 9 

( ) 10 

( ) DK/NS 

33f-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

33f-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

33f-RSd. We would like to know where you were in the process of taking this action, 
were you..* 
 

( ) Actively searching for someone to seal other major source of outside infiltration, 
( ) Located a service provider to seal other major source of outside infiltration, or had you 

( ) Arranged for service to be provided OR decided to seal other major source of outside 
infiltration yourself 

33g. Is there anything else that you did or plan to do in response to this/these 
recommendation(s)? 
 
ask What? and When? 

Windows: _________________________ 

Doors: _________________________ 

Fireplaces: _________________________ 

Attic access: _________________________ 

Plumbing/ electrical/ ceiling lights: _________________________ 

Other outside infiltration: _________________________ 

 
DETAILS ON RECOMMENDATIONS FROM THE AUDIT - DUCT INSULATION  

Duct Insulation 

According to our records, the auditor made one or more recommendations for 
your home duct insulation.  
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34a. In which locations are the ducts in your home?* 
(check all that apply) 
[ ] Attic 

[ ] Garage 

[ ] Crawlspace 

[ ] Basement 

[ ] Walls 

[ ] DK/NS 

=========================================================
=================================== 

(recommendation: Install insulation over ducts in attic to R-19 (6 inches of insulation).) 

If Attic Duct  Insulation recommended, ask: 

34b. Did you insulate your attic ducts?* 
( ) Yes 

( ) No 

( ) DK/NS 

34b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 
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34b-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

34b-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

34b-RSd. We would like to know where you were in the process of taking this 
action, were you..* 
 

( ) Actively searching for someone to insulate the attic ducts, 
( ) Located a service provider to insulate the attic ducts, or had you 

( ) Arranged for service to be provided OR decided to insulate the attic ducts yourself 

=========================================================
=================================== 

(NOTE: Install insulation around ducts in garage to R-19 (6 inches of insulation).) 

If Garage Duct Insulation recommended, ask: 

34c. Did you insulate your garage ducts?* 
( ) Yes 

( ) No 

( ) DK/NS 

34c-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 
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( ) DK/NS 

34c-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

34c-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

34c-RSd. We would like to know where you were in the process of taking this action, 
were you..* 
 

( ) Actively searching for someone to insulate the garage ducts, 
( ) Located a service provider to insulate the garage ducts, or had you 

( ) Arranged for service to be provided OR decided to insulate the garage ducts yourself 

=========================================================
=================================== 

(NOTE: Ducts in crawl space or basement should be in a conditioned area for winter. Insulate 
perimeter walls and/or close up crawl space or basement for winter.) 

If Crawlspace / Basement Duct Insulation  recommended, ask: 

34d. Did you insulate your crawlspace or basement ducts?* 
( ) Yes 

( ) No 

( ) DK/NS 

34d-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 
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( ) 9 

( ) 10 

( ) DK/NS 

34d-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

34d-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

34d-RSd. We would like to know where you were in the process of taking this 
action, were you..* 
( ) Actively searching for someone to insulate the crawlspace or basement ducts, 
( ) Located a service provider to insulate the crawlspace or basement ducts, or had you 

( ) Arranged for service to be provided OR decided to insulate the ducts yourself 

34f. Is there anything else that you did or plan to do in response to this/these 
recommendation(s)? 
ask What? and When? 

Attic Duct Insulation: _________________________ 

Garage Duct Insulation: _________________________ 

Crawlspace / Basement Duct Insulation: _________________________ 

Other Duct Insulation: _________________________ 

 
DETAILS ON RECOMMENDATIONS FROM THE AUDIT - DUCT AIR TIGHTNESS  

Duct Air Tightness 

According to our records, the auditor made one or more recommendations for 
your duct air tightness. 

=========================================================
=================================== 

If Attic Ducts Sealed recommended, ask: 

35a. Did you seal attic ducts?* 
( ) Yes 
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( ) No 

( ) DK/NS 

35a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

35a-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

35a-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

35a-RSd. We would like to know where you were in the process of acquiring this 
service (or taking this action), were you..* 
( ) Actively searching for someone to seal the attic ducts, 
( ) Located a service provider to seal the attic ducts, or had you 

( ) Arranged for service to be provided OR decided to seal the attic ducts yourself? 

=========================================================
=================================== 

If Garage Ducts Sealed  recommended, ask: 

35b. Did you seal garage ducts?* 
( ) Yes 

( ) No 
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( ) DK/NS 

35b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

35b-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

35b-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

35b-RSd. We would like to know where you were in the process of taking this 
action, were you..* 
 

( ) Actively searching for someone to seal the garage ducts, 
( ) Located a service provider to seal the garage ducts, or had you 

( ) Arranged for service to be provided OR decided to seal the garage ducts yourself? 

=========================================================
=================================== 

If Major Duct Repair(s) Needed to Seal System  recommended, ask: 

35c. Did you make major duct repair(s) needed to seal the system?* 
( ) Yes 

( ) No 
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( ) DK/NS 

35c-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

35c-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

35c-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

 

35c-RSd. We would like to know where you were in the process of acquiring this 
service (or taking this action), were you..* 
 

( ) Actively searching for someone to make major duct repairs, 
( ) Located a service provider to make major duct repairs, or had you 

( ) Arranged for service to be provided OR decided to make major duct repairs yourself? 

35d. Is there anything else that you did or plan to do in response to this/these 
recommendation(s)? 
ask What? and When? 

Attic Ducts Sealed: _________________________ 

Garage Ducts Sealed: _________________________ 
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Major Duct Repair(s) Needed to Seal System: _________________________ 

Other Duct Sealing: _________________________ 

 
DETAILS ON RECOMMENDATIONS FROM THE AUDIT - HEAT PUMP CONDITION  

Heat Pump Condition 

According to our records, the auditor made one or more recommendations for 
your heat pump. 

=========================================================
=================================== 

If HP Appears to be Acceptable Age But Needs to be Serviced recommended, ask: 

36a. Did you have your heat pump serviced?* 
( ) Yes 

( ) No 

( ) DK/NS 

36a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

36a-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

36a-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 
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( ) No 

( ) DK/NS 

36a-RSd. We would like to know where you were in the process of acquiring this 
service, were you..* 
 

( ) Actively searching for someone to service your heat pump, 
( ) Located a service provider to service your heat pump, or had you 

( ) Arranged for service to be provided 

=========================================================
=================================== 

If HP Appears to be Old or You Have No Heat Pump Now  recommended, ask: 

36b. Did you install or replace your heat pump?* 
( ) Yes 

( ) No 

( ) DK/NS 

36b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

36b-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

36b-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 
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( ) No 

( ) DK/NS 

36b-RSd. We would like to know where you were in the process of acquiring this 
service (or taking this action), were you..* 
 

( ) Actively searching for someone to install/replace your heat pump, 
( ) Located service provider to install/replace your heat pump, or had you 

( ) Arranged for service to be provided 

36c. Is there anything else that you did or plan to do in response to this/these 
recommendation(s)? 
ask What? and When? 

Make heat pump operable: _________________________ 

Service heat pump: _________________________ 

Install/replace heat pump: _________________________ 

Other Heat pump action: _________________________ 

 

 
DETAILS ON RECOMMENDATIONS FROM THE AUDIT - FURNACE FILTER  

Furnace Filter 

According to our records, the auditor recommended that you clean, replace, or 
repair your furnace filter.  

=========================================================
=================================== 

If Filter Needs Attention (cleaned/replaced; or filter area needs repair)  recommended, ask: 

37a. Did you clean, replace, or repair the furnace filter?* 
( ) Yes 

( ) No 

( ) DK/NS 

37a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 
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( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

37a-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

37a-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

37a-RSd. We would like to know where you were in the process of acquiring this 
service (or taking this action), were you..* 
 

( ) Actively searching for someone to replace or repair your furnace filter, 
( ) Located a service provider to replace or repair your furnace filter, or had you 

( ) Arranged for service to be provided OR decided to do it yourself? 

37b. Is there anything else that you did or plan to do in response to this/these 
recommendation(s)? 
ask What? and When? 

Clean/replace filter: _________________________ 

Repair filter area: _________________________ 

Other furnace filter action: _________________________ 

 
DETAILS ON RECOMMENDATIONS FROM THE AUDIT - CRAWL SPACE VENTS  

Crawl Space Vents                                          

According to our records, the auditor made one or more recommendations for 
your crawl space vents.  
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=========================================================
=================================== 

If Consider Closing Vents in Summer recommended, ask: 

38a. Did you close vents in the summer?* 
( ) Yes 

( ) No 

( ) DK/NS 

38a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

38a-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

=========================================================
=================================== 

If Close Vents in Winter  recommended, ask: 

38b. Did you close vents in the winter?* 
( ) Yes 

( ) No 

( ) DK/NS 

8b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 
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( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

38b-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

=========================================================
=================================== 

If Significant Crawl Space or Basement Sealing Repair is Needed  recommended, ask: 

38d. Did you seal the crawl space or basement ?* 
( ) Yes 

( ) No 

( ) DK/NS 

38d-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 
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( ) DK/NS 

38d-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

38d-RSc. Had you made a decision to take this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

38d-RSd. We would like to know where you were in the process of acquiring this 
service (or taking this action), were you...* 
 

( ) Actively searching for someone to repair the crawl space or basement sealing, 
( ) Located a service provider to do the repair, or had you 

( ) Arranged for service to be provided or decided to do the repair yourself? 

38e. Is there anything else that you did or plan to do in response to this/these 
recommendation(s)? 
ask What? and When? 

Close vents in summer: _________________________ 

Close vents in winter: _________________________ 

Repair crawlspace/basement to allow proper sealing: _________________________ 

Other: _________________________ 

 
DETAILS ON RECOMMENDATIONS FROM THE AUDIT - SUMMER WINDOW SHADING  

Summer Window Shading 

According to our records, the auditor made one or more recommendations for 
your summer window shading. 

=========================================================
=================================== 

NOTE: In your home, window coverings are normally half drawn on air conditioning days. Fully 
block direct sunlight for even more air conditioning savings. 

If Window shades half-drawn recommended, ask: 
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39a. Did you close the shades in summer?* 
( ) Yes 

( ) No 

( ) DK/NS 

39a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

39a-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

=========================================================
=================================== 

NOTE: In your home, window coverings are rarely used on air conditioning days. Block direct 
sunlight for significant air conditioning savings. 

If Shading rarely used  recommended, ask: 

39b. Did you close the shades in summer?* 
( ) Yes 

( ) No 

( ) DK/NS 

39b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to take this action?* 
( ) 1 

( ) 2 
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( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

39b-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

=========================================================
=================================== 

NOTE: Your home has significant east or west, un-shaded solar exposure. Block the direct 
sunlight for significant air conditioning savings. 

If Significant east/west, unshaded solar exposure  recommended, ask: 

39c. Did you install shades?* 
( ) Yes 

( ) No 

( ) DK/NS 

39c-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to install shades?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 
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( ) 10 

( ) DK/NS 

 

39c-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

39c-RSc. We would like to know where you were in the process of taking action, 
were you.. 
 

( ) Actively searching for someone to install shades, 
( ) Located service provider to install shades, or had you 

( ) Arranged for shades to be installed OR decided to install shades yourself. 

39c-RSd. On a scale of 1-10, with 0 being no influence and 10 being complete 
influence, how influential was the audit recommendation in your decision to install shades? 
( ) 1 

( ) 2 

( ) 3 
( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

39d. Is there anything else that you did or plan to do in response to this/these 
recommendation(s)? 
ask What? and When? 

Close shades in summer: _________________________ 

Purchase/install shades: _________________________ 

Other: _________________________ 
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DETAILS ON RECOMMENDATIONS FROM THE AUDIT - FURNACE FAN RUN TIME  

Furnace Fan Run Time 

According to our records, the auditor made a recommendation for your furnace 
fan run times.  

=========================================================
=================================== 

If Set to furnace fan to 'auto' ask: 

40a.. Did you change your furnace fan to 'Auto' ?* 
( ) Yes 

( ) No 

( ) DK/NS 

40a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to change your furnace fan 
to 'Auto'?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

40a-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 
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40c. Is there anything else that you did or plan to do in response to this/these 
recommendation(s)? 
ask What? and When? 

Use ‘auto’ setting whenever possible: _________________________ 

Purchase/install ECM fan: _________________________ 

Other: _________________________ 

 
DETAILS ON RECOMMENDATIONS FROM THE AUDIT - HOT WATER  

Hot Water 

According to our records, the auditor made one or more recommendations for 
your home’s hot water. 

=========================================================
=================================== 

If Reduce hot water temperature to 120 degrees recommended, ask: 

41a. Did you reduce the hot water temperature to 120 degrees?* 
( ) Yes 

( ) No 

( ) DK/NS 

41a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to reduce the hot water 
temperature to 120 degrees?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 
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41a-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

=========================================================
=================================== 

If Change wash loads from hot to warm or cold  recommended, ask: 

41b. Did you change wash loads to warm or cold water?* 
( ) Yes 

( ) No 

( ) DK/NS 

41b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to change wash loads to 
warm or cold?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

41b-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

=========================================================
=================================== 

If Change rinse loads from hot or warm to cold  recommended, ask: 
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41c.. Did you change rinse loads to cold water?* 
( ) Yes 

( ) No 

( ) DK/NS 

41c-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to change rinse loads to 
cold?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

41c-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

41d. Is there anything else that you did or plan to do in response to this/these 
recommendation(s)? 
ask What? and When? 

Reduce hot water temperature: _________________________ 

Wash laundry in cold water: _________________________ 

Rinse laundry in cold water: _________________________ 

Other: _________________________ 

 
DETAILS ON RECOMMENDATIONS FROM THE AUDIT - EXTRA REFRIGERATOR 

Extra Refrigerator 

According to our records, the auditor made a recommendation for you to unplug 
your home’s second refrigerator. 
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=========================================================
=================================== 

If Consider unplugging extra refrigerator recommended, ask: 

42a. Did you unplug your extra refrigerator?* 
( ) Yes 

( ) No 

( ) DK/NS 

42a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, 
how influential was the audit recommendation in your decision to unplug your extra 
refrigerator?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

42a-RSb. Were you considering taking this action prior to the audit?* 
( ) Yes 

( ) No 

( ) DK/NS 

42b. Is there anything else that you did or plan to do in response to this/these 
recommendation(s)? 
ask What? and When? 

Unplug/remove extra refrigerator: _________________________ 

Other: _________________________ 

 
OTHER ACTIONS TAKEN 
43. Did you make other changes to your home, either directly or indirectly, as a 

result of the audit report? 
ask What and When? 
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44. If Duke Energy were to offer a follow-up program in which the auditor returned 
to your house and provided feedback on what you’ve done and/or further 
recommendations, would you be interested in this service* 
( ) Yes 

( ) No 

( ) DK/NS 

if YES to 44 

44a. Would you be willing to pay $100 for this service?* 
( ) Yes 

( ) No 

( ) DK/NS 

if NO to 44a 

44b. Would you be willing to pay $75 for this service?* 
( ) Yes 

( ) No 

( ) DK/NS 

if NO to 44b 

44c. Would you be willing to pay $50?* 
( ) Yes 

( ) No 

( ) DK/NS 

44d. What amount would you be willing to pay?* 
( ) Other: _________________ 

( ) Nothing 

45. If you were rating your overall satisfaction with the Home Energy House Call 
Program, would you say you were Very Satisfied, Somewhat Satisfied, Neither Satisfied 
nor Dissatisfied, Somewhat Dissatisfied, or Very Dissatisfied?* 
OHIO only 

( ) Very Satisfied 

( ) Somewhat Satisfied 

( ) Neither Satisfied nor Dissatisfied 

( ) Somewhat Dissatisfied 

( ) Very Dissatisfied 

( ) Refused 

( ) DK/NS 
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45a. Why do you give it that rating?* 
OHIO only 

46. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 
indicating that you were very satisfied, please indicate your overall satisfaction with the 
program.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

If 7 or less 

46a. How could this be improved?* 
____________________________________________  

46b. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 
indicating that you were very satisfied, please indicate your overall satisfaction with Duke 
Energy.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

If 7 or less 
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46c. How could this be improved?* 
____________________________________________  

OTHER ACTIONS TAKEN 
I’m going to ask you some questions on other actions you may have taken, at least in 

part, as a result of the Home Energy House Call Program. 
 

47. Did you read the "DOE Energy Savers" Booklet?* 
( ) Yes 

( ) No 

( ) No, but I will 

( ) DK/NS 

If yes to 47, 

47a. Did you read and discuss the book with your family?* 
( ) Yes 

( ) No 

( ) No, but I will 

( ) DK/NS 

Have you taken any actions based on the advice in the booklet in the following 
areas? 

48. Insulation/Air Leaks* 
( ) Yes 
If YES ask: 48a. What did you do?: _________________ 

( ) No 

( ) No, but I plan to 

( ) DK/NS 

 

49. Heating and Cooling* 
( ) Yes 
If YES ask: 49a. What did you do?: _________________ 

( ) No 

( ) No, but I plan to 

( ) DK/NS 

50. Water Heating* 
( ) Yes 
If YES ask: 50a. What did you do?: _________________ 

( ) No 



TecMarket Works Appendices 

February 19, 2013 150 Duke Energy 
 

( ) No, but I plan to 

( ) DK/NS 

51. Windows* 
( ) Yes 
If YES ask: 51a. What did you do?: _________________ 

( ) No 

( ) No, but I plan to 

( ) DK/NS 

52. Lighting* 
( ) Yes 
If YES ask: 52a. What did you do?: _________________ 

( ) No 

( ) No, but I plan to 

( ) DK/NS 

53. Appliances* 
( ) Yes 
If YES ask: 53a. What did you do?: _________________ 

( ) No 

( ) No, but I plan to 

( ) DK/NS 

54. Home Office* 
( ) Yes 
If YES ask: 54a. What did you do?: _________________ 

( ) No 

( ) No, but I plan to 

( ) DK/NS 

55. Home Electronics* 
( ) Yes 
If YES ask: 55a. What did you do?: _________________ 

( ) No 

( ) No, but I plan to 

( ) DK/NS 

56. Driving/Car Maintenance* 
( ) Yes 
If YES ask: 56a. What did you do?: _________________ 
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( ) No 

( ) No, but I plan to 

( ) DK/NS 

57. Renewable Energy* 
( ) Yes 
If YES ask: 57a. What did you do?: _________________ 

( ) No 

( ) No, but I plan to 

( ) DK/NS 

 
OVERALL PROGRAM SATISFACTION  
We would like to ask you some general question about your overall feelings about 

the Home Energy House Call Program. 
58. What additional services would you like the program to provide that it does not 

now provide?* 
59. Are there any other things that you would like to see changed about the 

program?* 
60. What do you think can be done to increase people’s interest in participating in 

the Home Energy House Call Program?* 
Response:1: _________________________ 

Response:2: _________________________ 

Response:3: _________________________ 

Response:4: _________________________ 

61. What do you like most about this program?* 
62. What do you like least about this program?* 

 
NOTE: Questions 63 to 69 are "Carolina Only". 

63- Do you work in the I-277 Loop of Uptown Charlotte?* 
( ) Yes 

( ) No 

If YES 

63a. How many days a week do you work Uptown?* 
( ) 5 days a week 

( ) 3-4 days a week 

( ) 1-2 days a week 

( ) Office is Uptown, but telecommute full-time 

( ) Other: _________________ 
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If NO 

63b. Does anyone in your household work in the I-277 Loop Uptown Charlotte?* 
( ) Yes 

( ) No 

If YES to 63b 

63c. How many days a week does that person work Uptown?* 
( ) 5 days a week 

( ) 3-4 days a week 

( ) 1-2 days a week 

( ) Office is Uptown, but telecommute full-time 

( ) Other: _________________ 

64. Have you heard of "Envision Charlotte"?* 
( ) Yes 

( ) No 

( ) DK/NS 

64a. What do you know about it?* 

 

65. Have you heard of "Smart Energy Now"?* 
( ) Yes 

( ) No 

( ) DK/NS 

65a. What do you know about it?* 
If yes to either 64 or 65: 

66. Have you participated in any of the Envision Charlotte or Smart Energy Now events or 
programs?* 
( ) Yes 

( ) No 

( ) DK/NS 

If YES 

66a. In which events or programs have you participated?* 
If yes to either 64 or 65: 
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67. Has your knowledge of or participation in any of the Smart Energy Now or 
Envision Charlotte events influenced your decision to participate in the Home Energy 
House Call program?* 
( ) Yes 

( ) No 

( ) DK/NS 

If yes to either 64 or 65, ask q68 and q69: 
On a scale from 1-10, with 1 indicating that the factor was not at all influential, and 10 
indicating that the factor was very influential, please rate the level of influence of the 
following factors on your decision to participate in Home Energy House Call. 
 

68. Your involvement in or awareness of Envision Charlotte, the collaborative 
partnership among major employers, building owners and managers along with municipal 
and technology leaders. Its purpose is to create the most environmentally sustainable urban 
core in the nation by connecting numerous environmental programs and initiatives.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

69. Your involvement or awareness of Smart Energy Now, the program that allows you to 
see the energy usage of the building you work in in near-real time.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 
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( ) 9 

( ) 10 

( ) DK/NS 

69b: Has your knowledge of or participation in any Smart Energy Now or Envision 
Charlotte event influenced your energy usage at home? 
( ) Yes 
if Yes, ask: How has your energy use changed at home?: _________________ 

( ) No 

( ) DK/NS 

 
SPECIALTY BULBS 

Please list the number of bulbs currently installed in your home that are specialty bulbs such as 
dimmable bulbs, three-way bulbs, recessed, flood or directional lights, candelabra lights or 
other non-standard bulbs… 

s1. How many Dimmable bulbs do you have in your home?... how many Outdoor flood 
bulbs... etc...* 
Dimmable bulbs: _________________________ 

Outdoor flood bulbs: _________________________ 

Three-way bulbs: _________________________ 

Spotlight bulbs: _________________________ 

Recessed bulbs: _________________________ 

Candelabra bulbs: _________________________ 

Other: _________________________ 

s2. For each of these specialty bulbs installed, how many are CFLs?* 
Dimmable bulbs: _________________________ 

Outdoor flood bulbs: _________________________ 

Three-way bulbs: _________________________ 

Spotlight bulbs: _________________________ 

Recessed bulbs: _________________________ 

Candelabra bulbs: _________________________ 

Other: _________________________ 

s3. On a scale from 1-10, with 1 indicating not at all interested and 10 indicating very 
interested, please rate your interest in Duke Energy providing a direct mail specialty CFL 
program that shipped discounted specialty bulbs directly to your home:* 
( ) 1 
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( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

Please tell me if you would be interested in receiving the following types of CFLs if they were to 
be offered in the future… 

s4. Dimmable CFLs* 
( ) Yes 
If YES, ask: About how many hours per day would these bulbs be used?: 
_________________ 

( ) No 

( ) DK/NS 

s5. Outdoor flood CFLs* 
( ) Yes 
If YES, ask: About how many hours per day would these bulbs be used?: 
_________________ 

( ) No 

( ) DK/NS 

s6. Three-way CFLs* 
( ) Yes 
If YES, ask: About how many hours per day would these bulbs be used?: 
_________________ 

( ) No 

( ) DK/NS 

s7. Spotlight CFLs* 
( ) Yes 
If YES, ask: About how many hours per day would these bulbs be used?: 
_________________ 

( ) No 
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( ) DK/NS 

s8. Candelabra CFLs* 
( ) Yes 
If YES, ask: About how many hours per day would these bulbs be used?: 
_________________ 
( ) No 

( ) DK/NS 

(If responder indicated a different specialty bulb)  

s9. {Other bulb} 
( ) Yes 
If YES, ask: About how many hours per day would these bulbs be used?: 
_________________ 

( ) No 

( ) DK/NS 

 

 
FULL DEMOGRAPHIC SERIES 
Finally, we have some general demographic questions… 

79. In what type of building do you live?* 
( ) Single-family home, detached construction 

( ) Single family home, factory manufactured/modular 

( ) Single family, mobile home 

( ) Row House 

( ) Two or Three family attached residence-traditional structure 

( ) Apartment (4 + families)---traditional structure 

( ) Condominium---traditional structure 

( ) Other: _________________ 

( ) Refused 

( ) DK/NS 

80. What year was your residence built?* 
( ) 1959 and before 

( ) 1960-1979 

( ) 1980-1989 

( ) 1990-1997 
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( ) 1998-2000 

( ) 2001-2007 

( ) 2008-present 

( ) DK/NS 

81. How many rooms are in your home (excluding bathrooms, but including finished 
basements)?* 
( ) None 

( ) 1-3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 or more 

( ) DK/NS 

82. Which of the following best describes your home's heating system?* 
( ) None 

( ) Central forced air furnace 

( ) Electric Baseboard 

( ) Heat Pump 

( ) Geothermal Heat Pump 

( ) Other: _________________ 

83. How old is your heating system?* 
( ) 0-4 years 

( ) 5-9 years 

( ) 10-14 years 

( ) 15-19 years 

( ) 19 years or older 

( ) DK/NS 

( ) Do not have 

84. What is the primary fuel used in your heating system?* 
( ) Electricity 
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( ) Natural Gas 

( ) Oil 

( ) Propane 

( ) Other: _________________ 

85. What is the secondary fuel used in your primary heating system, if applicable?* 
( ) Electricity 

( ) Natural Gas 

( ) Oil 

( ) Propane 

( ) Other: _________________ 

( ) None 

 

86. Do you use one or more of the following to cool your home?* 
 (Mark all that apply) 
[ ] None, do not cool the home 

[ ] Heat pump for cooling 

[ ] Central air conditioning 

[ ] Through the wall or window air conditioning unit 
[ ] Geothermal Heat pump 

[ ] Other (please specify?) 

87. How many window-unit or "through the wall" air conditioner(s) do you use?* 
( ) None 

( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 or more 

88. What is the fuel used in your cooling system?* 
[ ] Electricity 
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[ ] Natural Gas 

[ ] Oil 

[ ] Propane 

[ ] Other 

[ ] None 

89. How old is your cooling system?* 
( ) 0-4 years 

( ) 5-9 years 

( ) 10-14 years 

( ) 15-19 years 

( ) 19 years or older 

( ) DK/NS 

( ) Do not have 

90. What is the fuel used by your water heater?* 
 (Mark all that apply)   
[ ] Electricity 

[ ] Natural Gas 

[ ] Oil 

[ ] Propane 

[ ] Other 

[ ] No water heater 

91. How old is your water heater?* 
( ) 0-4 years 

( ) 5-9 years 

( ) 10-14 years 

( ) 15-19 years 

( ) More than 19 years 

( ) DK/NS 

92. What type of fuel do you use for indoor cooking on the stovetop or range? 
(Mark all that apply)   
[ ] Electricity 

[ ] Natural Gas 

[ ] Oil 
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[ ] Propane 

[ ] Other 

[ ] No stovetop or range 

93. What type of fuel do you use for indoor cooking in the oven?* 
(Mark all that apply)   
[ ] Electricity 

[ ] Natural Gas 

[ ] Oil 

[ ] Propane 

[ ] Other 

[ ] No oven 

94. What type of fuel do you use for clothes drying?* 
(Mark all that apply)   
[ ] Electricity 

[ ] Natural Gas 

[ ] Oil 

[ ] Propane 

[ ] Other 

[ ] No clothes dryer 

95. About how many square feet of living space are in your home?* 
(Do not include garages or other unheated areas)  

Note:  A 10-foot by 12 foot room is 120 square feet 

( ) Less than 500 

( ) 500 – 999 

( ) 1000 – 1499 

( ) 1500 – 1999 

( ) 2000 – 2499 

( ) 2500 – 2999 

( ) 3000 – 3499 

( ) 3500 – 3999 

( ) 4000 or more 

( ) DK/NS 
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96. Do you own or rent your home?* 
( ) Own 

( ) Rent 

97. How many levels are in your home (not including your basement)?* 
( ) One 
( ) Two 

( ) Three 

98. Does your home have a heated or unheated basement?* 
( ) Heated 

( ) Unheated 

( ) No basement 

 

99. Does your home have an attic?* 
( ) Yes 
( ) No 

100. Are your central air/heat ducts located in the attic?* 
( ) Yes 
( ) No 
( ) N/A 

101. Does your house have cold drafts in the winter?* 
( ) Yes 

( ) No 

102. Does your house have sweaty windows in the winter?* 
( ) Yes 

( ) No 

103. Do you notice uneven temperatures between the rooms in your home?* 
( ) Yes 
( ) No 

104. Does your heating system keep your home comfortable in winter?* 
( ) Yes 

( ) No 
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105. Does your cooling system keep your home comfortable in summer?* 
( ) Yes 

( ) No 

106. Do you have a programmable thermostat?* 
( ) Yes 

( ) No 

107. What temperature is your thermostat set to on a typical summer weekday afternoon?* 
( ) Less than 69 degrees 

( ) 69-72 degrees 

( ) 73-78 degrees 

( ) Higher than 78 degrees 

( ) Off 

( ) DK/NS 

108. What temperature is your thermostat set to on a typical winter weekday afternoon?* 
( ) Less than 67 degrees 

( ) 67-70 degrees 

( ) 71-73 degrees 

( ) 74-77 degrees 

( ) Higher than 78 degrees 

( ) Off 

( ) DK/NS 

109. Do You Have a Swimming Pool or Spa?* 
( ) Yes 

( ) No 

Read all answers until they reply 

110. Would a two-degree increase in the summer afternoon temperature in your home 
affect your comfort..* 
( ) Not at all 
( ) Slightly 

( ) Moderately, or 

( ) Greatly 

111. How many people live in this home?* 
( ) 1 



TecMarket Works Appendices 

February 19, 2013 163 Duke Energy 
 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 or more 

( ) Prefer not to answer 

111a. How many of them are teenagers?* 
(age 13-19) 
If they ask why: Explain that teenagers are generally associated with higher energy use. 
( ) 0 

( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 or more 

( ) Prefer not to answer 

112. How many persons are usually home on a weekday afternoon?* 

( ) 0 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 or more 

( ) Prefer not to answer 
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113. Are you planning on making any large purchases to improve energy efficiency in the 
next 3 years?* 
( ) Yes 

( ) No 

( ) NS/DK 

The following questions are for classification purposes only and will not be used for 
any other purpose than to help Duke Energy continue to improve service. 

114. What is your age group?* 
( ) 18-34 

( ) 35-49 

( ) 50-59 

( ) 60-64 

( ) 65-74 

( ) Over 74 

( ) Prefer not to answer 

115. Please indicate your annual household income.* 
( ) Under $15,000 

( ) $15,000-$29,999 

( ) $30,000-$49,999 

( ) $50,000-$74,999 

( ) $75,000-$100,000 

( ) Over $100,000 

( ) Prefer Not to Answer 

That completes our survey. As I mentioned at the start, we'd like to send you a 
check for $20 for your time. Should we send it to [name] at [address]?* 
Name: _________________________ 

Address: _________________________ 

City: _________________________ 

State: _________________________ 

Zip: _________________________ 

We have reached the end of the survey. Do you have any comments that you would 
like for me to pass on to Duke Energy? 

OK, thank you for your time and feedback today!  
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Appendix C: Counts of Participant / Non-participants 
for Billing Analysis 
This appendix presents the counts of participants and non-participants in each month. The first 
row is always the last month before the first participant, such that for Carolinas the first 
participant showed up in August 2011 with the first row started in July 2011 (and participant 
count in July being zero).  The last row is the last month of billing data included in the billing 
analysis, and it may not be the last month of participation cut-off for this analysis. For example 
the cut-off month for Carolinas is August 2012 whereas the billing data goes through September 
2012 such that the last 1 month with non-participant count being zero. 
 
state yearmonth Participant_count Non_participant_count 

Carolinas 

201007 0 7747 
201008 141 7551 
201009 446 7476 
201010 655 7272 
201011 866 7119 
201012 1067 6879 
201101 1230 6717 
201102 1473 6563 
201103 1722 6330 
201104 1883 6088 
201105 2013 5977 
201106 2169 5727 
201107 2490 5500 
201108 2884 5233 
201109 3315 4722 
201110 3990 4163 
201111 4599 3572 
201112 5155 2999 
201201 5538 2644 
201202 5805 2358 
201203 6116 2067 
201204 6467 1679 
201205 6759 1334 
201206 7075 1055 
201207 7422 767 
201208 7926 302 
201209 1556 0 
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Appendix D: Estimated Model  
This appendix presents the estimated statistical models used in the impact evaluation.  The 
dependent variable is daily usage (monthly billed kWh divided by number of usage days) for the 
period the period August. 2010 through August 2012.  The independent variables in the model 
are: 
 

• An indicator variable that is equal to one for all months after participating in HEHC, 
broken out by Carolinas, Ohio and Kentucky.   

• Monthly indicator variables, denoted in the tables as yearmonth terms.  These variables 
are equal to 1 if the observation is for that month, and zero otherwise. They are included 
in the model as interaction with area (mid west or south east) controlling for state specific 
monthly macro economic conditions. 

• Weather terms, specifically interaction of temperature and humidity vs. monthly 
indicator, which correspond to the weather conditions for the month. They are included in 
the model as interaction with area (mid west or south east) controlling for state specific 
weather responses. 

• Other Duke offers, including CFL, PER, K12, Low income weatherization and smart 
saver; 

• The number of observations are the total number of monthly billing data records used in 
the model. 
 

                             Number of Observations Read      260204 
                             Number of Observations Used      260204 
 
Dependent Variable: kwhd 
 
                                               Sum of 
       Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
       Model                    12203     160296368.8         13135.8      49.32    <.0001 
 
       Error                   248000      66055318.1           266.4 
 
       Corrected Total         260203     226351686.9 
 
 
                        R-Square     Coeff Var      Root MSE     kwhd Mean 
 
                        0.708174      35.37925      16.32030      46.12957 
 
 
       Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
       acct_id                  11999     127410864.6         10618.5      39.87    <.0001 
       yearmonth*area              64      28355029.9        443047.3    1663.39    <.0001 
       avg_tem*yearmon*area        66       4175046.9         63258.3     237.50    <.0001 
       avg_hum*yearmon*area        66        188593.3          2857.5      10.73    <.0001 
       PER                          1         30593.7         30593.7     114.86    <.0001 
       K12                          1          1348.3          1348.3       5.06    0.0245 
       LowInc                       1           610.8           610.8       2.29    0.1299 
       SS                           1         31714.0         31714.0     119.07    <.0001 
       CFL                          1             2.2             2.2       0.01    0.9282 
       part*state                   3        102565.1         34188.4     128.36    <.0001 
 
 
       Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
       yearmonth*area              64     2420110.734       37814.230     141.97    <.0001 
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       avg_tem*yearmon*area        66     3913217.624       59291.176     222.60    <.0001 
       avg_hum*yearmon*area        66      189170.277        2866.216      10.76    <.0001 
       PER                          1       26723.288       26723.288     100.33    <.0001 
       K12                          1        1640.264        1640.264       6.16    0.0131 
       LowInc                       1         672.581         672.581       2.53    0.1120 
       SS                           1       30716.535       30716.535     115.32    <.0001 
       CFL                          1        1753.698        1753.698       6.58    0.0103 
       part*state                   3      102565.107       34188.369     128.36    <.0001 
 
 

    
Standard 

  
Parameter 

  
Estimate Error t Value Pr > |t| 

       
yearmonth*area 200909 SE -127.166 61.69955 -2.06 0.0393 

yearmonth*area 200910 SE 5.487348 42.3488 0.13 0.8969 

yearmonth*area 200911 SE 90.86326 43.45294 2.09 0.0365 

yearmonth*area 200912 SE 136.4848 39.27679 3.47 0.0005 

yearmonth*area 201001 SE 153.5312 39.44996 3.89 <.0001 

yearmonth*area 201002 SE 139.566 39.39715 3.54 0.0004 

yearmonth*area 201003 SE 136.2848 38.68175 3.52 0.0004 

yearmonth*area 201004 SE 76.50166 39.15349 1.95 0.0507 

yearmonth*area 201005 MW 123.7739 150.0508 0.82 0.4094 

yearmonth*area 201005 SE -37.2003 39.23019 -0.95 0.343 

yearmonth*area 201006 MW 36.92354 149.0937 0.25 0.8044 

yearmonth*area 201006 SE -142.18 39.72447 -3.58 0.0003 

yearmonth*area 201007 MW 140.8406 157.517 0.89 0.3713 

yearmonth*area 201007 SE -189.829 42.52219 -4.46 <.0001 

yearmonth*area 201008 MW 149.4894 152.6022 0.98 0.3273 

yearmonth*area 201008 SE -217.178 43.11856 -5.04 <.0001 

yearmonth*area 201009 MW 90.07959 146.3173 0.62 0.5381 

yearmonth*area 201009 SE -120.719 39.42757 -3.06 0.0022 

yearmonth*area 201010 MW 109.7595 146.256 0.75 0.453 

yearmonth*area 201010 SE -50.0533 38.80015 -1.29 0.197 

yearmonth*area 201011 MW 178.5809 146.1971 1.22 0.2219 

yearmonth*area 201011 SE 84.74321 38.61739 2.19 0.0282 

yearmonth*area 201012 MW 190.8893 146.3916 1.3 0.1922 

yearmonth*area 201012 SE 126.1736 38.43822 3.28 0.001 

yearmonth*area 201101 MW 150.651 146.3377 1.03 0.3033 

yearmonth*area 201101 SE 99.55442 38.62061 2.58 0.0099 

yearmonth*area 201102 MW 124.4535 145.9546 0.85 0.3938 

yearmonth*area 201102 SE 99.06065 38.58451 2.57 0.0102 

yearmonth*area 201103 MW 182.3719 145.7189 1.25 0.2107 

yearmonth*area 201103 SE 110.883 38.44385 2.88 0.0039 

yearmonth*area 201104 MW 185.8266 145.6932 1.28 0.2021 

yearmonth*area 201104 SE 67.49399 38.47872 1.75 0.0794 
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yearmonth*area 201105 MW 158.5207 145.8374 1.09 0.2771 

yearmonth*area 201105 SE -58.0499 38.70893 -1.5 0.1337 

yearmonth*area 201106 MW 95.84066 145.8385 0.66 0.5111 

yearmonth*area 201106 SE -130.262 38.91441 -3.35 0.0008 

yearmonth*area 201107 MW 82.5033 145.9193 0.57 0.5718 

yearmonth*area 201107 SE -135.557 39.23788 -3.45 0.0006 

yearmonth*area 201108 MW 12.33631 145.9721 0.08 0.9326 

yearmonth*area 201108 SE -143.67 39.51896 -3.64 0.0003 

yearmonth*area 201109 MW 106.8932 145.9678 0.73 0.464 

yearmonth*area 201109 SE -137.417 38.99125 -3.52 0.0004 

yearmonth*area 201110 MW 138.3386 145.7731 0.95 0.3426 

yearmonth*area 201110 SE -17.792 38.46576 -0.46 0.6437 

yearmonth*area 201111 MW 180.3579 145.7746 1.24 0.216 

yearmonth*area 201111 SE 97.95199 38.52411 2.54 0.011 

yearmonth*area 201112 MW 211.5267 145.7334 1.45 0.1467 

yearmonth*area 201112 SE 144 38.68287 3.72 0.0002 

yearmonth*area 201201 MW 378.2478 145.6941 2.6 0.0094 

yearmonth*area 201201 SE 148.7057 38.59533 3.85 0.0001 

yearmonth*area 201202 MW 230.8445 145.8432 1.58 0.1135 

yearmonth*area 201202 SE 116.5138 38.57052 3.02 0.0025 

yearmonth*area 201203 MW 195.2161 145.6356 1.34 0.1801 

yearmonth*area 201203 SE 97.28093 38.35183 2.54 0.0112 

yearmonth*area 201204 MW 148.2201 145.8409 1.02 0.3095 

yearmonth*area 201204 SE 20.1109 38.73128 0.52 0.6036 

yearmonth*area 201205 MW 148.5053 145.6544 1.02 0.3079 

yearmonth*area 201205 SE 2.298369 38.39815 0.06 0.9523 

yearmonth*area 201206 MW 79.25571 145.9838 0.54 0.5872 

yearmonth*area 201206 SE -88.7682 39.24441 -2.26 0.0237 

yearmonth*area 201207 MW 49.20898 146.0819 0.34 0.7362 

yearmonth*area 201207 SE -100.779 38.71222 -2.6 0.0092 

yearmonth*area 201208 MW 48.201 145.9864 0.33 0.7413 

yearmonth*area 201208 SE -152.632 39.45352 -3.87 0.0001 

avg_tem*yearmon*area 200909 SE 2.594309 0.479795 5.41 <.0001 

avg_tem*yearmon*area 200910 SE 0.601436 0.169484 3.55 0.0004 

avg_tem*yearmon*area 200911 SE -1.05328 0.303636 -3.47 0.0005 

avg_tem*yearmon*area 200912 SE -1.77116 0.130751 -13.55 <.0001 

avg_tem*yearmon*area 201001 SE -3.07882 0.258071 -11.93 <.0001 

avg_tem*yearmon*area 201002 SE -2.80742 0.243252 -11.54 <.0001 

avg_tem*yearmon*area 201003 SE -1.8383 0.091913 -20 <.0001 

avg_tem*yearmon*area 201004 SE -0.69076 0.119271 -5.79 <.0001 

avg_tem*yearmon*area 201005 MW -0.16941 0.882648 -0.19 0.8478 
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avg_tem*yearmon*area 201005 SE 1.111307 0.154308 7.2 <.0001 

avg_tem*yearmon*area 201006 MW 1.870235 0.323078 5.79 <.0001 

avg_tem*yearmon*area 201006 SE 2.406083 0.112985 21.3 <.0001 

avg_tem*yearmon*area 201007 MW 0.812907 0.761179 1.07 0.2855 

avg_tem*yearmon*area 201007 SE 2.887002 0.212144 13.61 <.0001 

avg_tem*yearmon*area 201008 MW 0.86552 0.542449 1.6 0.1106 

avg_tem*yearmon*area 201008 SE 3.18268 0.210189 15.14 <.0001 

avg_tem*yearmon*area 201009 MW 1.343111 0.239041 5.62 <.0001 

avg_tem*yearmon*area 201009 SE 2.137997 0.120513 17.74 <.0001 

avg_tem*yearmon*area 201010 MW 0.816001 0.143772 5.68 <.0001 

avg_tem*yearmon*area 201010 SE 1.296026 0.072415 17.9 <.0001 

avg_tem*yearmon*area 201011 MW -0.41539 0.150705 -2.76 0.0058 

avg_tem*yearmon*area 201011 SE -0.78458 0.075342 -10.41 <.0001 

avg_tem*yearmon*area 201012 MW -0.9996 0.083555 -11.96 <.0001 

avg_tem*yearmon*area 201012 SE -1.90891 0.050237 -38 <.0001 

avg_tem*yearmon*area 201101 MW -2.1416 0.351975 -6.08 <.0001 

avg_tem*yearmon*area 201101 SE -1.83231 0.135457 -13.53 <.0001 

avg_tem*yearmon*area 201102 MW -0.02936 0.116903 -0.25 0.8017 

avg_tem*yearmon*area 201102 SE -1.32212 0.072919 -18.13 <.0001 

avg_tem*yearmon*area 201103 MW -1.07929 0.086326 -12.5 <.0001 

avg_tem*yearmon*area 201103 SE -1.24476 0.074708 -16.66 <.0001 

avg_tem*yearmon*area 201104 MW -0.75044 0.101328 -7.41 <.0001 

avg_tem*yearmon*area 201104 SE -0.54437 0.06161 -8.84 <.0001 

avg_tem*yearmon*area 201105 MW 0.224101 0.18528 1.21 0.2265 

avg_tem*yearmon*area 201105 SE 1.390493 0.10766 12.92 <.0001 

avg_tem*yearmon*area 201106 MW 1.165598 0.108085 10.78 <.0001 

avg_tem*yearmon*area 201106 SE 2.05744 0.072538 28.36 <.0001 

avg_tem*yearmon*area 201107 MW 1.366362 0.126557 10.8 <.0001 

avg_tem*yearmon*area 201107 SE 2.338902 0.108967 21.46 <.0001 

avg_tem*yearmon*area 201108 MW 2.423762 0.136039 17.82 <.0001 

avg_tem*yearmon*area 201108 SE 2.409525 0.113733 21.19 <.0001 

avg_tem*yearmon*area 201109 MW 1.306141 0.11926 10.95 <.0001 

avg_tem*yearmon*area 201109 SE 2.376639 0.076644 31.01 <.0001 

avg_tem*yearmon*area 201110 MW 0.514416 0.132312 3.89 0.0001 

avg_tem*yearmon*area 201110 SE 0.797174 0.059846 13.32 <.0001 

avg_tem*yearmon*area 201111 MW -0.36766 0.129065 -2.85 0.0044 

avg_tem*yearmon*area 201111 SE -0.92738 0.076631 -12.1 <.0001 

avg_tem*yearmon*area 201112 MW -0.96246 0.106912 -9 <.0001 

avg_tem*yearmon*area 201112 SE -1.67682 0.10382 -16.15 <.0001 

avg_tem*yearmon*area 201201 MW -4.89841 0.129666 -37.78 <.0001 

avg_tem*yearmon*area 201201 SE -1.89466 0.124807 -15.18 <.0001 
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avg_tem*yearmon*area 201202 MW -1.58661 0.217256 -7.3 <.0001 

avg_tem*yearmon*area 201202 SE -1.26372 0.132291 -9.55 <.0001 

avg_tem*yearmon*area 201203 MW -0.65017 0.043952 -14.79 <.0001 

avg_tem*yearmon*area 201203 SE -0.86906 0.037225 -23.35 <.0001 

avg_tem*yearmon*area 201204 MW 0.222183 0.156835 1.42 0.1566 

avg_tem*yearmon*area 201204 SE 0.153259 0.102093 1.5 0.1333 

avg_tem*yearmon*area 201205 MW 0.304482 0.077226 3.94 <.0001 

avg_tem*yearmon*area 201205 SE 0.572241 0.065158 8.78 <.0001 

avg_tem*yearmon*area 201206 MW 1.315131 0.146473 8.98 <.0001 

avg_tem*yearmon*area 201206 SE 1.728605 0.107887 16.02 <.0001 

avg_tem*yearmon*area 201207 MW 1.853199 0.139115 13.32 <.0001 

avg_tem*yearmon*area 201207 SE 1.921978 0.076679 25.07 <.0001 

avg_tem*yearmon*area 201208 MW 1.868197 0.11862 15.75 <.0001 

avg_tem*yearmon*area 201208 SE 2.50853 0.102684 24.43 <.0001 

avg_tem*yearmon*area 201209 MW 1.637961 1.931631 0.85 0.3965 

avg_tem*yearmon*area 201209 SE 0.672197 0.432909 1.55 0.1205 

avg_hum*yearmon*area 200909 SE -0.14941 0.244301 -0.61 0.5408 

avg_hum*yearmon*area 200910 SE -0.05829 0.173692 -0.34 0.7372 

avg_hum*yearmon*area 200911 SE 0.090989 0.134244 0.68 0.4979 

avg_hum*yearmon*area 200912 SE -0.00987 0.10569 -0.09 0.9256 

avg_hum*yearmon*area 201001 SE 0.487547 0.090648 5.38 <.0001 

avg_hum*yearmon*area 201002 SE 0.506299 0.085945 5.89 <.0001 

avg_hum*yearmon*area 201003 SE 0.024653 0.071213 0.35 0.7292 

avg_hum*yearmon*area 201004 SE 0.049988 0.066194 0.76 0.4501 

avg_hum*yearmon*area 201005 MW 0.62418 0.494481 1.26 0.2068 

avg_hum*yearmon*area 201005 SE 0.062799 0.061679 1.02 0.3086 

avg_hum*yearmon*area 201006 MW 0.019664 0.416693 0.05 0.9624 

avg_hum*yearmon*area 201006 SE 0.233359 0.071177 3.28 0.001 

avg_hum*yearmon*area 201007 MW -0.24778 0.224023 -1.11 0.2687 

avg_hum*yearmon*area 201007 SE 0.400711 0.068429 5.86 <.0001 

avg_hum*yearmon*area 201008 MW -0.40873 0.181779 -2.25 0.0245 

avg_hum*yearmon*area 201008 SE 0.397821 0.072626 5.48 <.0001 

avg_hum*yearmon*area 201009 MW -0.19102 0.134191 -1.42 0.1546 

avg_hum*yearmon*area 201009 SE 0.230731 0.044916 5.14 <.0001 

avg_hum*yearmon*area 201010 MW 0.030556 0.154348 0.2 0.8431 

avg_hum*yearmon*area 201010 SE 0.079164 0.050009 1.58 0.1134 

avg_hum*yearmon*area 201011 MW 0.054689 0.114684 0.48 0.6335 

avg_hum*yearmon*area 201011 SE 0.000508 0.043808 0.01 0.9907 

avg_hum*yearmon*area 201012 MW 0.231981 0.189572 1.22 0.2211 

avg_hum*yearmon*area 201012 SE 0.230014 0.050299 4.57 <.0001 

avg_hum*yearmon*area 201101 MW 1.207676 0.163291 7.4 <.0001 
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avg_hum*yearmon*area 201101 SE 0.56696 0.05344 10.61 <.0001 

avg_hum*yearmon*area 201102 MW 0.755071 0.115017 6.56 <.0001 

avg_hum*yearmon*area 201102 SE 0.248097 0.054007 4.59 <.0001 

avg_hum*yearmon*area 201103 MW 0.473102 0.08708 5.43 <.0001 

avg_hum*yearmon*area 201103 SE -0.03711 0.047544 -0.78 0.4351 

avg_hum*yearmon*area 201104 MW 0.236303 0.087144 2.71 0.0067 

avg_hum*yearmon*area 201104 SE 0.06718 0.067869 0.99 0.3223 

avg_hum*yearmon*area 201105 MW -0.15162 0.086225 -1.76 0.0787 

avg_hum*yearmon*area 201105 SE 0.101741 0.046873 2.17 0.03 

avg_hum*yearmon*area 201106 MW -0.09416 0.060751 -1.55 0.1212 

avg_hum*yearmon*area 201106 SE 0.484379 0.054677 8.86 <.0001 

avg_hum*yearmon*area 201107 MW -0.07247 0.065482 -1.11 0.2684 

avg_hum*yearmon*area 201107 SE 0.228939 0.048603 4.71 <.0001 

avg_hum*yearmon*area 201108 MW -0.21423 0.068323 -3.14 0.0017 

avg_hum*yearmon*area 201108 SE 0.271109 0.046803 5.79 <.0001 

avg_hum*yearmon*area 201109 MW -0.36679 0.073099 -5.02 <.0001 

avg_hum*yearmon*area 201109 SE 0.210256 0.049561 4.24 <.0001 

avg_hum*yearmon*area 201110 MW -0.11756 0.086605 -1.36 0.1746 

avg_hum*yearmon*area 201110 SE 0.080279 0.045737 1.76 0.0792 

avg_hum*yearmon*area 201111 MW 0.01364 0.066156 0.21 0.8367 

avg_hum*yearmon*area 201111 SE -0.07824 0.043879 -1.78 0.0746 

avg_hum*yearmon*area 201112 MW 0.00423 0.059399 0.07 0.9432 

avg_hum*yearmon*area 201112 SE -0.14976 0.041557 -3.6 0.0003 

avg_hum*yearmon*area 201201 MW -0.10272 0.052682 -1.95 0.0512 

avg_hum*yearmon*area 201201 SE -0.09819 0.04538 -2.16 0.0305 

avg_hum*yearmon*area 201202 MW 0.034713 0.059361 0.58 0.5587 

avg_hum*yearmon*area 201202 SE -0.08137 0.050701 -1.6 0.1085 

avg_hum*yearmon*area 201203 MW 0.038765 0.054941 0.71 0.4804 

avg_hum*yearmon*area 201203 SE -0.09131 0.051533 -1.77 0.0764 

avg_hum*yearmon*area 201204 MW -0.01294 0.059622 -0.22 0.8281 

avg_hum*yearmon*area 201204 SE 0.127515 0.051735 2.46 0.0137 

avg_hum*yearmon*area 201205 MW -0.07232 0.056346 -1.28 0.1993 

avg_hum*yearmon*area 201205 SE 0.036209 0.045597 0.79 0.4271 

avg_hum*yearmon*area 201206 MW 0.001771 0.059549 0.03 0.9763 

avg_hum*yearmon*area 201206 SE 0.212003 0.051106 4.15 <.0001 

avg_hum*yearmon*area 201207 MW -0.11986 0.073403 -1.63 0.1025 

avg_hum*yearmon*area 201207 SE 0.225731 0.041183 5.48 <.0001 

avg_hum*yearmon*area 201208 MW -0.12616 0.070064 -1.8 0.0718 

avg_hum*yearmon*area 201208 SE 0.263612 0.050618 5.21 <.0001 

avg_hum*yearmon*area 201209 MW 0.813001 0.463348 1.75 0.0793 

avg_hum*yearmon*area 201209 SE 0.089185 0.120873 0.74 0.4606 
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PER 
  

-3.59725 0.359132 -10.02 <.0001 

K12 
  

2.513425 1.012831 2.48 0.0131 

LowInc 
  

-1.92329 1.210319 -1.59 0.112 

SS 
  

-4.13858 0.385383 -10.74 <.0001 

CFL 
  

0.317636 0.123789 2.57 0.0103 

part*state KY 
 

-2.1244 0.474111 -4.48 <.0001 

part*state OH 
 

-1.72817 0.241594 -7.15 <.0001 

part*state SE 
 

-2.54313 0.139757 -18.2 <.0001 
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Appendix E: Estimated Statistical Models for 
Additional CFLs 
 
                             Number of Observations Read      259435 
                             Number of Observations Used      259435 
 
Dependent Variable: kwhd 
 
                                               Sum of 
       Source                      DF         Squares     Mean Square    F Value    Pr > F 
 
       Model                    12174     159964807.1         13139.9      49.28    <.0001 
 
       Error                   247260      65924595.6           266.6 
 
       Corrected Total         259434     225889402.7 
 
 
                        R-Square     Coeff Var      Root MSE     kwhd Mean 
 
                        0.708155      35.38905      16.32852      46.14004 
 
 
       Source                      DF       Type I SS     Mean Square    F Value    Pr > F 
 
       acct_id                  11968     127169635.2         10625.8      39.85    <.0001 
       yearmonth*area              64      28272926.7        441764.5    1656.90    <.0001 
       avg_tem*yearmon*area        66       4164175.9         63093.6     236.64    <.0001 
       avg_hum*yearmon*area        66        189152.3          2865.9      10.75    <.0001 
       PER                          1         30639.9         30639.9     114.92    <.0001 
       K12                          1          1344.8          1344.8       5.04    0.0247 
       LowInc                       1           609.0           609.0       2.28    0.1307 
       SS                           1         31836.3         31836.3     119.41    <.0001 
       CFL                          1             2.7             2.7       0.01    0.9196 
       part*state                   3        102949.0         34316.3     128.71    <.0001 
       part*AddBulbs*state          2          1535.3           767.6       2.88    0.0562 
 
 
       Source                      DF     Type III SS     Mean Square    F Value    Pr > F 
 
       yearmonth*area              64     2412730.679       37698.917     141.40    <.0001 
       avg_tem*yearmon*area        66     3903341.843       59141.543     221.82    <.0001 
       avg_hum*yearmon*area        66      189713.377        2874.445      10.78    <.0001 
       PER                          1       26890.930       26890.930     100.86    <.0001 
       K12                          1        1620.487        1620.487       6.08    0.0137 
       LowInc                       1         702.620         702.620       2.64    0.1045 
       SS                           1       30831.262       30831.262     115.64    <.0001 
       CFL                          1        1483.446        1483.446       5.56    0.0183 
       part*state                   3       82955.665       27651.888     103.71    <.0001 
       part*AddBulbs*state          2        1535.275         767.638       2.88    0.0562 
 
 

    
Standard 

  
Parameter 

  
Estimate Error t Value Pr > |t| 

       
yearmonth*area 200909 SE -126.874 61.85324 -2.05 0.0402 

yearmonth*area 200910 SE 4.908066 42.44501 0.12 0.9079 

yearmonth*area 200911 SE 90.94417 43.54025 2.09 0.0367 

yearmonth*area 200912 SE 134.6139 39.34785 3.42 0.0006 

yearmonth*area 201001 SE 152.6333 39.52217 3.86 0.0001 
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yearmonth*area 201002 SE 137.181 39.48113 3.47 0.0005 

yearmonth*area 201003 SE 135.5024 38.75114 3.5 0.0005 

yearmonth*area 201004 SE 75.8453 39.22355 1.93 0.0532 

yearmonth*area 201005 MW 126.7191 150.1314 0.84 0.3986 

yearmonth*area 201005 SE -38.0868 39.30094 -0.97 0.3325 

yearmonth*area 201006 MW 39.9378 149.1741 0.27 0.7889 

yearmonth*area 201006 SE -143.025 39.79332 -3.59 0.0003 

yearmonth*area 201007 MW 145.2854 157.6151 0.92 0.3566 

yearmonth*area 201007 SE -189.753 42.59239 -4.46 <.0001 

yearmonth*area 201008 MW 144.9037 152.747 0.95 0.3428 

yearmonth*area 201008 SE -217.193 43.19716 -5.03 <.0001 

yearmonth*area 201009 MW 91.2028 146.3991 0.62 0.5333 

yearmonth*area 201009 SE -120.633 39.49888 -3.05 0.0023 

yearmonth*area 201010 MW 112.5786 146.3357 0.77 0.4417 

yearmonth*area 201010 SE -50.5726 38.86905 -1.3 0.1932 

yearmonth*area 201011 MW 182.0004 146.2766 1.24 0.2134 

yearmonth*area 201011 SE 84.06758 38.68625 2.17 0.0298 

yearmonth*area 201012 MW 193.6925 146.4706 1.32 0.186 

yearmonth*area 201012 SE 125.196 38.5068 3.25 0.0011 

yearmonth*area 201101 MW 153.2445 146.4183 1.05 0.2953 

yearmonth*area 201101 SE 98.76012 38.6903 2.55 0.0107 

yearmonth*area 201102 MW 127.1775 146.0328 0.87 0.3838 

yearmonth*area 201102 SE 98.44363 38.65344 2.55 0.0109 

yearmonth*area 201103 MW 185.2691 145.7967 1.27 0.2038 

yearmonth*area 201103 SE 110.355 38.51236 2.87 0.0042 

yearmonth*area 201104 MW 188.2876 145.7708 1.29 0.1965 

yearmonth*area 201104 SE 66.83166 38.54632 1.73 0.083 

yearmonth*area 201105 MW 161.1026 145.915 1.1 0.2696 

yearmonth*area 201105 SE -58.9094 38.77649 -1.52 0.1287 

yearmonth*area 201106 MW 98.61496 145.9162 0.68 0.4991 

yearmonth*area 201106 SE -130.835 38.98278 -3.36 0.0008 

yearmonth*area 201107 MW 85.03129 145.9969 0.58 0.5603 

yearmonth*area 201107 SE -135.887 39.30665 -3.46 0.0005 

yearmonth*area 201108 MW 14.21949 146.0509 0.1 0.9224 

yearmonth*area 201108 SE -144.085 39.58847 -3.64 0.0003 

yearmonth*area 201109 MW 109.0433 146.0456 0.75 0.4553 

yearmonth*area 201109 SE -138.071 39.06181 -3.53 0.0004 

yearmonth*area 201110 MW 141.2587 145.8513 0.97 0.3328 

yearmonth*area 201110 SE -18.1977 38.53461 -0.47 0.6368 

yearmonth*area 201111 MW 182.9097 145.852 1.25 0.2098 

yearmonth*area 201111 SE 97.63059 38.59311 2.53 0.0114 
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yearmonth*area 201112 MW 214.7511 145.8115 1.47 0.1408 

yearmonth*area 201112 SE 143.5569 38.75195 3.7 0.0002 

yearmonth*area 201201 MW 381.1372 145.772 2.61 0.0089 

yearmonth*area 201201 SE 147.9417 38.66434 3.83 0.0001 

yearmonth*area 201202 MW 233.7745 145.9209 1.6 0.1091 

yearmonth*area 201202 SE 116.0179 38.639 3 0.0027 

yearmonth*area 201203 MW 198.1229 145.7136 1.36 0.1739 

yearmonth*area 201203 SE 96.54943 38.4203 2.51 0.012 

yearmonth*area 201204 MW 150.4893 145.918 1.03 0.3024 

yearmonth*area 201204 SE 19.37775 38.80026 0.5 0.6175 

yearmonth*area 201205 MW 151.3729 145.7323 1.04 0.2989 

yearmonth*area 201205 SE 1.530422 38.466 0.04 0.9683 

yearmonth*area 201206 MW 81.98964 146.0621 0.56 0.5746 

yearmonth*area 201206 SE -89.5743 39.31371 -2.28 0.0227 

yearmonth*area 201207 MW 51.65049 146.1599 0.35 0.7238 

yearmonth*area 201207 SE -101.602 38.78016 -2.62 0.0088 

yearmonth*area 201208 MW 50.92629 146.0643 0.35 0.7273 

yearmonth*area 201208 SE -154.019 39.52641 -3.9 <.0001 

avg_tem*yearmon*area 200909 SE 2.579611 0.481099 5.36 <.0001 

avg_tem*yearmon*area 200910 SE 0.598442 0.170057 3.52 0.0004 

avg_tem*yearmon*area 200911 SE -1.06222 0.304305 -3.49 0.0005 

avg_tem*yearmon*area 200912 SE -1.76828 0.131361 -13.46 <.0001 

avg_tem*yearmon*area 201001 SE -3.10277 0.258615 -12 <.0001 

avg_tem*yearmon*area 201002 SE -2.78442 0.244454 -11.39 <.0001 

avg_tem*yearmon*area 201003 SE -1.84302 0.092079 -20.02 <.0001 

avg_tem*yearmon*area 201004 SE -0.69219 0.11946 -5.79 <.0001 

avg_tem*yearmon*area 201005 MW -0.17803 0.8831 -0.2 0.8402 

avg_tem*yearmon*area 201005 SE 1.113864 0.154667 7.2 <.0001 

avg_tem*yearmon*area 201006 MW 1.869352 0.323242 5.78 <.0001 

avg_tem*yearmon*area 201006 SE 2.406831 0.113143 21.27 <.0001 

avg_tem*yearmon*area 201007 MW 0.795549 0.761616 1.04 0.2962 

avg_tem*yearmon*area 201007 SE 2.876658 0.21244 13.54 <.0001 

avg_tem*yearmon*area 201008 MW 0.949873 0.544899 1.74 0.0813 

avg_tem*yearmon*area 201008 SE 3.172534 0.210618 15.06 <.0001 

avg_tem*yearmon*area 201009 MW 1.368802 0.239634 5.71 <.0001 

avg_tem*yearmon*area 201009 SE 2.128158 0.120795 17.62 <.0001 

avg_tem*yearmon*area 201010 MW 0.814023 0.1441 5.65 <.0001 

avg_tem*yearmon*area 201010 SE 1.294531 0.072583 17.84 <.0001 

avg_tem*yearmon*area 201011 MW -0.42673 0.150985 -2.83 0.0047 

avg_tem*yearmon*area 201011 SE -0.78414 0.075513 -10.38 <.0001 

avg_tem*yearmon*area 201012 MW -1.0019 0.083617 -11.98 <.0001 
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avg_tem*yearmon*area 201012 SE -1.90576 0.050354 -37.85 <.0001 

avg_tem*yearmon*area 201101 MW -2.14496 0.352303 -6.09 <.0001 

avg_tem*yearmon*area 201101 SE -1.83611 0.135819 -13.52 <.0001 

avg_tem*yearmon*area 201102 MW -0.03198 0.11708 -0.27 0.7847 

avg_tem*yearmon*area 201102 SE -1.32644 0.073134 -18.14 <.0001 

avg_tem*yearmon*area 201103 MW -1.08096 0.086427 -12.51 <.0001 

avg_tem*yearmon*area 201103 SE -1.24593 0.074919 -16.63 <.0001 

avg_tem*yearmon*area 201104 MW -0.74829 0.10139 -7.38 <.0001 

avg_tem*yearmon*area 201104 SE -0.54459 0.061774 -8.82 <.0001 

avg_tem*yearmon*area 201105 MW 0.227996 0.1854 1.23 0.2188 

avg_tem*yearmon*area 201105 SE 1.393572 0.107907 12.91 <.0001 

avg_tem*yearmon*area 201106 MW 1.159586 0.108261 10.71 <.0001 

avg_tem*yearmon*area 201106 SE 2.057257 0.072694 28.3 <.0001 

avg_tem*yearmon*area 201107 MW 1.367256 0.126637 10.8 <.0001 

avg_tem*yearmon*area 201107 SE 2.335817 0.109219 21.39 <.0001 

avg_tem*yearmon*area 201108 MW 2.429014 0.136218 17.83 <.0001 

avg_tem*yearmon*area 201108 SE 2.407811 0.113916 21.14 <.0001 

avg_tem*yearmon*area 201109 MW 1.311669 0.119415 10.98 <.0001 

avg_tem*yearmon*area 201109 SE 2.375841 0.076799 30.94 <.0001 

avg_tem*yearmon*area 201110 MW 0.511638 0.132427 3.86 0.0001 

avg_tem*yearmon*area 201110 SE 0.792741 0.059961 13.22 <.0001 

avg_tem*yearmon*area 201111 MW -0.3644 0.129146 -2.82 0.0048 

avg_tem*yearmon*area 201111 SE -0.93263 0.076806 -12.14 <.0001 

avg_tem*yearmon*area 201112 MW -0.96745 0.107044 -9.04 <.0001 

avg_tem*yearmon*area 201112 SE -1.68056 0.104013 -16.16 <.0001 

avg_tem*yearmon*area 201201 MW -4.89739 0.129784 -37.73 <.0001 

avg_tem*yearmon*area 201201 SE -1.89392 0.125056 -15.14 <.0001 

avg_tem*yearmon*area 201202 MW -1.5873 0.217431 -7.3 <.0001 

avg_tem*yearmon*area 201202 SE -1.26912 0.132526 -9.58 <.0001 

avg_tem*yearmon*area 201203 MW -0.65075 0.043999 -14.79 <.0001 

avg_tem*yearmon*area 201203 SE -0.8686 0.037316 -23.28 <.0001 

avg_tem*yearmon*area 201204 MW 0.231753 0.156983 1.48 0.1399 

avg_tem*yearmon*area 201204 SE 0.154702 0.102348 1.51 0.1307 

avg_tem*yearmon*area 201205 MW 0.304193 0.077352 3.93 <.0001 

avg_tem*yearmon*area 201205 SE 0.57468 0.065318 8.8 <.0001 

avg_tem*yearmon*area 201206 MW 1.313683 0.146635 8.96 <.0001 

avg_tem*yearmon*area 201206 SE 1.730589 0.108085 16.01 <.0001 

avg_tem*yearmon*area 201207 MW 1.855748 0.139214 13.33 <.0001 

avg_tem*yearmon*area 201207 SE 1.924069 0.076865 25.03 <.0001 

avg_tem*yearmon*area 201208 MW 1.867784 0.118693 15.74 <.0001 

avg_tem*yearmon*area 201208 SE 2.514254 0.102919 24.43 <.0001 
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avg_tem*yearmon*area 201209 MW 1.675816 1.932669 0.87 0.3859 

avg_tem*yearmon*area 201209 SE 0.663979 0.433777 1.53 0.1258 

avg_hum*yearmon*area 200909 SE -0.1482 0.244914 -0.61 0.5451 

avg_hum*yearmon*area 200910 SE -0.05733 0.174114 -0.33 0.742 

avg_hum*yearmon*area 200911 SE 0.087343 0.134695 0.65 0.5167 

avg_hum*yearmon*area 200912 SE 0.004087 0.106054 0.04 0.9693 

avg_hum*yearmon*area 201001 SE 0.50438 0.091011 5.54 <.0001 

avg_hum*yearmon*area 201002 SE 0.518396 0.086205 6.01 <.0001 

avg_hum*yearmon*area 201003 SE 0.030096 0.071375 0.42 0.6733 

avg_hum*yearmon*area 201004 SE 0.050997 0.066415 0.77 0.4426 

avg_hum*yearmon*area 201005 MW 0.626451 0.494733 1.27 0.2054 

avg_hum*yearmon*area 201005 SE 0.063444 0.061778 1.03 0.3044 

avg_hum*yearmon*area 201006 MW 0.015122 0.416909 0.04 0.9711 

avg_hum*yearmon*area 201006 SE 0.234861 0.07131 3.29 0.001 

avg_hum*yearmon*area 201007 MW -0.2548 0.224634 -1.13 0.2567 

avg_hum*yearmon*area 201007 SE 0.401695 0.068492 5.86 <.0001 

avg_hum*yearmon*area 201008 MW -0.40161 0.182051 -2.21 0.0274 

avg_hum*yearmon*area 201008 SE 0.400193 0.072704 5.5 <.0001 

avg_hum*yearmon*area 201009 MW -0.19749 0.13431 -1.47 0.1415 

avg_hum*yearmon*area 201009 SE 0.230869 0.045008 5.13 <.0001 

avg_hum*yearmon*area 201010 MW 0.029203 0.154462 0.19 0.85 

avg_hum*yearmon*area 201010 SE 0.078761 0.050095 1.57 0.1159 

avg_hum*yearmon*area 201011 MW 0.05125 0.114759 0.45 0.6552 

avg_hum*yearmon*area 201011 SE 0.000439 0.043915 0.01 0.992 

avg_hum*yearmon*area 201012 MW 0.230714 0.189713 1.22 0.2239 

avg_hum*yearmon*area 201012 SE 0.233054 0.050432 4.62 <.0001 

avg_hum*yearmon*area 201101 MW 1.209709 0.163553 7.4 <.0001 

avg_hum*yearmon*area 201101 SE 0.571896 0.053664 10.66 <.0001 

avg_hum*yearmon*area 201102 MW 0.75516 0.115171 6.56 <.0001 

avg_hum*yearmon*area 201102 SE 0.250814 0.054168 4.63 <.0001 

avg_hum*yearmon*area 201103 MW 0.470563 0.087242 5.39 <.0001 

avg_hum*yearmon*area 201103 SE -0.0379 0.047633 -0.8 0.4262 

avg_hum*yearmon*area 201104 MW 0.23739 0.087218 2.72 0.0065 

avg_hum*yearmon*area 201104 SE 0.067725 0.067987 1 0.3192 

avg_hum*yearmon*area 201105 MW -0.15376 0.086329 -1.78 0.0749 

avg_hum*yearmon*area 201105 SE 0.101869 0.046975 2.17 0.0301 

avg_hum*yearmon*area 201106 MW -0.09019 0.060824 -1.48 0.1381 

avg_hum*yearmon*area 201106 SE 0.483472 0.054841 8.82 <.0001 

avg_hum*yearmon*area 201107 MW -0.07154 0.065532 -1.09 0.275 

avg_hum*yearmon*area 201107 SE 0.227969 0.048775 4.67 <.0001 

avg_hum*yearmon*area 201108 MW -0.20921 0.068413 -3.06 0.0022 
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avg_hum*yearmon*area 201108 SE 0.269993 0.046939 5.75 <.0001 

avg_hum*yearmon*area 201109 MW -0.36494 0.073169 -4.99 <.0001 

avg_hum*yearmon*area 201109 SE 0.211398 0.049688 4.25 <.0001 

avg_hum*yearmon*area 201110 MW -0.11856 0.086682 -1.37 0.1714 

avg_hum*yearmon*area 201110 SE 0.081006 0.045848 1.77 0.0773 

avg_hum*yearmon*area 201111 MW 0.013045 0.066209 0.2 0.8438 

avg_hum*yearmon*area 201111 SE -0.07855 0.043979 -1.79 0.0741 

avg_hum*yearmon*area 201112 MW 2.15E-05 0.0595 0 0.9997 

avg_hum*yearmon*area 201112 SE -0.14961 0.04166 -3.59 0.0003 

avg_hum*yearmon*area 201201 MW -0.10596 0.052763 -2.01 0.0446 

avg_hum*yearmon*area 201201 SE -0.09649 0.045487 -2.12 0.0339 

avg_hum*yearmon*area 201202 MW 0.031759 0.059461 0.53 0.5933 

avg_hum*yearmon*area 201202 SE -0.07951 0.050843 -1.56 0.1178 

avg_hum*yearmon*area 201203 MW 0.035728 0.055015 0.65 0.5161 

avg_hum*yearmon*area 201203 SE -0.08995 0.051635 -1.74 0.0815 

avg_hum*yearmon*area 201204 MW -0.01505 0.059692 -0.25 0.8009 

avg_hum*yearmon*area 201204 SE 0.127769 0.051825 2.47 0.0137 

avg_hum*yearmon*area 201205 MW -0.07497 0.05645 -1.33 0.1842 

avg_hum*yearmon*area 201205 SE 0.03599 0.045687 0.79 0.4308 

avg_hum*yearmon*area 201206 MW 0.002071 0.059602 0.03 0.9723 

avg_hum*yearmon*area 201206 SE 0.212546 0.051198 4.15 <.0001 

avg_hum*yearmon*area 201207 MW -0.11972 0.073464 -1.63 0.1032 

avg_hum*yearmon*area 201207 SE 0.226158 0.041259 5.48 <.0001 

avg_hum*yearmon*area 201208 MW -0.12672 0.07013 -1.81 0.0708 

avg_hum*yearmon*area 201208 SE 0.267789 0.050744 5.28 <.0001 

avg_hum*yearmon*area 201209 MW 0.811927 0.463582 1.75 0.0799 

avg_hum*yearmon*area 201209 SE 0.088889 0.121102 0.73 0.4629 

PER 
  

-3.60914 0.359375 -10.04 <.0001 

K12 
  

2.498478 1.013444 2.47 0.0137 

LowInc 
  

-1.96602 1.211085 -1.62 0.1045 

SS 
  

-4.14759 0.385697 -10.75 <.0001 

CFL 
  

0.29358 0.124462 2.36 0.0183 

part*state KY 
 

-2.13655 0.474415 -4.5 <.0001 

part*state OH 
 

-1.51861 0.257991 -5.89 <.0001 

part*state SE 
 

-2.5168 0.153003 -16.45 <.0001 

part*AddBulbs*state OH 
 

-0.05861 0.025083 -2.34 0.0195 

part*AddBulbs*state SE 
 

-0.00924 0.01664 -0.55 0.5789 
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Appendix F: Impact Algorithms 
 

CFLs 
 
General Algorithm 
 
Gross Summer Coincident Demand Savings 
 

∆kW = ISR × units ×  





1000
 Watts- Watts eebase  × CF × (1 + HVACd) 

 
Gross Annual Energy Savings 
 

∆kWh = ISR × units × 



 ××

1000
HOU)(Watts - HOU)(Watts eebase  × 365 × (1 + HVACc) 

 
where:  
 
∆kW = gross coincident demand savings 
∆kWh = gross annual energy savings 
units = number of units installed under the program 
Wattsee  = connected load of energy-efficient unit = 16.35 
Wattsbase  = connected (nameplate) load of baseline unit(s) displaced  
HOU = Average daily hours of use (based on connected load)  
CF = coincidence factor = 0.123 
HVACc = HVAC system interaction factor for annual electricity consumption = -0.037 
HVACd  = HVAC system interaction factor for demand = 0.168 
 
The coincidence factor for this analysis was taken from Duke Energy’s Residential Smart $aver 
lighting logger study performed in North Carolina with participants from the 2010 CFL 
campaigns.   
 
HVACc  - the HVAC interaction factor for annual energy consumption depends on the HVAC 
system, heating fuel type, and location.  The HVAC interaction factors for annual energy 
consumption were taken from DOE-2 simulations of the residential prototype building described 
at the end of this Appendix. The weights were determined through appliance saturation data from 
the Home Profile Database supplied by Duke Energy. 
 
             Charlotte, NC 

Heating Fuel Heating System Cooling System Weight HVACc 

Other Any except Heat 
Pump 

Any except Heat 
Pump 0.0042 0.069 

None 0.0004 0 
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Any Heat Pump Heat Pump 0.2782 -0.1 
Gas 
Propane 
Oil 

Central Furnace 
None 0.0067 0 
Room/Window 0.5508 0.069 
Central AC 0.069 

Electricity 
Electric 
baseboard/ 
central furnace 

None 0.0030 -0.43 
Room/Window 0.1493 -0.31 
Central AC -0.31 

None None Any 0.0074 0 
Total Weighted Average 1 -0.037 

 
 
HVACd - the HVAC interaction factor for demand depends on the cooling system type.  The 
HVAC interaction factors for summer peak demand were taken from DOE-2 simulations of the 
residential prototype building described at the end of this Appendix. 
 
                Charlotte, NC  

Cooling System HVACd 
None 0 
Room/Window .17 
Central AC .17 
Heat Pump .17 

Weather Stripping and Outlet Gaskets 
 
Gross Summer Coincident Demand Savings 
∆kWs = units × )cfm/kW(cfm/unit)( ×∆  × DFs × CFs 
 
Gross Annual Energy Savings 
∆kWh = units × )cfm/kWh(cfm/unit)( ×∆  
     

)cfm/therm()unit/cfm(unitstherm ××= ∆∆  
 
where: 
 
∆kW  = gross coincident demand savings 
∆kWh  = gross annual energy savings 
units  = number of buildings sealed under the program 
∆cfm/unit = unit infiltration airflow rate (ft3/min) reduction for each measure 
DF  = demand diversity factor = 0.8 
CF  = coincidence factor = 1.0 
kW/cfm = demand savings per unit cfm reduction 
kWh/cfm = electricity savings per unit cfm reduction 
therm/cfm = gas savings per unit cfm reduction 
 
Unit cfm savings per measure 
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The cfm reductions for each measure were estimated from equivalent leakage area (ELA) change 
data taken from the ASHRAE Handbook of Fundamentals (ASHRAE, 2001).  The equivalent 
leakage area changes were converted to infiltration rate changes using the Sherman-Grimsrud 
equation: 
 
 Q = ELA x  A T + B v2× ×∆  
 
where: 
 
A  = stack coefficient (ft3/min-in4-°F)  

= 0.015 for one-story house 
∆T  = average indoor/outdoor temperature difference over the time interval of  
     interest (°F) 
B  = wind coefficient (ft3/min-in4-mph2) 
  = 0.0065 (moderate shielding) 
v  = average wind speed over the time interval of interest measured at a local  
     weather station at a height of 20 ft (mph) 
 
The location specific data are shown below: 
 
Location Average 

outdoor temp 
Average 

indoor/outdoor 
temp difference 

Average wind 
speed (mph) 

Specific 
infiltration rate 

(cfm/in2) 
Charlotte 60 8 19 1.57 
 
Measure ELA impact and cfm reductions are as follows: 
   
Measure Unit ELA change 

(in2/unit) 
ΔCfm/unit (NC) 

Outlet gaskets Each 0.357 0.56 
Weather strip Foot 0.089 0.14 

 
Unit energy and demand savings 
 
The energy and peak demand impacts of reducing infiltration rates were calculated from 
infiltration rate parametric studies conducted using the DOE-2 residential building prototype 
models, as described at the end of this Appendix.  The savings per cfm reduction by heating and 
cooling system type are shown below: 
 
Heating Fuel Heating 

System 
Cooling System kWh/cfm kW/cfm therm/cfm 

Other Any except 
Heat Pump 

Any except Heat 
Pump 2.48 0.00248 

0 

Any Heat Pump Heat Pump 10.37 0.00248 0 
Gas 
Propane 

Central 
Furnace 

None 0 0 0.0743 
Room/Window 2.48 0.00248 0.0743 
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Oil Central AC 2.48 0.00248 0.0743 
Other None 0 0 0.0743 

Room/Window 2.48 0.00248 0.0743 
Central AC 2.48 0.00248 0.0743 

Electricity Central 
furnace 

None 17.01 0.00990 0.000 
Room/Window 18.54 0.01485 0.000 
Central AC 18.54 0.01485 0.000 
    

Electric 
baseboard 

None 17.01 0.00990 0.000 
Room/Window 18.54 0.01485 0.000 
Central AC 18.54 0.01485 0.000 
    

Other None 17.01 0.00990 0.000 
Room/Window 18.54 0.01485 0.000 
Central AC 18.54 0.01485 0.000 
    

Low-Flow Showerhead 
 
Gross Summer Coincident Demand Savings 

∆kWs = sx
s

eebase CFDF
3413

T33.8)GPDGPD(units ××
××−

×
∆  

 
Gross Annual Energy Savings 
 

∆kWh = units
GPD GPD Tbase ee×

− × ×
×

( ) .8 33
3413

365
∆  

 
 

∆therm= 
100000

365T33.8)GPDGPD(units
rwaterheate

eebase ×
××−

×
η

∆  

 
where: 
 
∆kW  = gross coincident demand savings 
∆kWh  = gross annual energy savings 
units  = number of units installed under the program 
GPDbase = daily hot water consumption before installation 
GPDee  = daily hot water consumption after flow reducing measure installation 
ΔT  = average difference between entering cold water temperature and the  

   shower use temperature 
DF  = demand diversity factor for electric water heating 
CF  = coincidence factor 
8.33  = conversion factor (Btu/gal-°F) 
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3413  = conversion factor (Btu/kWh) 
24  = conversion factor (hr/day) 
365  = conversion factor (days/yr) 
100000 = conversion factor (Btu/therm) 
 
Showerhead 
 
GPDbase = showers/week / 7 x 3.1 gpm x 5 minutes/shower 
 
GPDee  = showers/week / 7 x 1.5 gpm x 5 minutes/shower 
 
ΔT 
 
City Average cold water 

temperature 
Shower use 
temperature 

Average ΔT 

Charlotte 60.3 °F 100°F 39.7°F 
 
 
Water heater efficiency 
 
Combustion efficiency for residential gas water heater = 0.70 
 
Demand diversity factor = 0.1 
 
Coincidence factor = 0.4 
 
The diversity and coincidence factors were taken from Engineering Methods for Estimating the 
Impacts of DSM Programs, Volume 2 (EPRI, 1993).  These values are typical for the residential 
water heating end-use in a summer peaking utility. 

Faucet Aerators 
 
This measure used the Efficiency Vermont deemed savings (Efficiency Vermont, 2003) adjusted 
for entering water temperature: 
 
Demand Savings 
∆kW = 0.0171 kW x ∆T / ∆TVT x DF x CF 
 
Energy Savings 
∆kWhi = 57 kWh x ∆T / ∆TVT 
∆therms = 2.0 x ∆T / ∆TVT i 
 
City Average cold water 

temperature 
Hot water use 
temperature 

Average ΔT 

Charlotte 60.3 °F 100°F 39.7°F 
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Burlington VT 44.5 100°F 55.5 
 
Demand diversity factor = 0.1 
 
Coincidence factor = 0.4 
 
The diversity and coincidence factors were taken from Engineering Methods for Estimating the 
Impacts of DSM Programs, Volume 2 (EPRI, 1993).  These values are typical for the residential 
water heating end-use in a summer peaking utility. 

Prototypical Building Model Description 
The impact analysis for many of the HVAC related measures are based on DOE-2.2 simulations 
of a set of prototypical residential buildings.  The prototypical simulation models were derived 
from the residential building prototypes used in the California Database for Energy Efficiency 
Resources (DEER) study (Itron, 2005), with adjustments make for local building practices and 
climate.  The prototype “model” in fact contains 4 separate residential buildings; 2 one-story and 
2 two-story buildings.  The each version of the 1 story and 2 story buildings are identical except 
for the orientation, which is shifted by 90 degrees.  The selection of these 4 buildings is designed 
to give a reasonable average response of buildings of different design and orientation to the 
impact of energy efficiency measures.  A sketch of the residential prototype buildings is shown 
in Figure 8. 
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Figure 8.  Computer Rendering of Residential Building Prototype Model 
 
The general characteristics of the residential building prototype model are summarized below: 
 
Residential Building Prototype Description 

Characteristic Value 

Conditioned floor area 1 story house: 1465 SF  
2 story house:  2930 SF  

Wall construction and R-value Wood frame with siding, R-11  
Roof construction and R-value Wood frame with asphalt shingles, R-19  
Glazing type Single pane clear 
Lighting and appliance power density 0.51 W/SF average 
HVAC system type Packaged single zone AC or heat pump 

HVAC system size Based on peak load with 20% oversizing.  Average 
640 SF/ton  

HVAC system efficiency SEER = 8.5  

Thermostat setpoints Heating:  70°F with setback to 60°F 
Cooling:  75°F with setup to 80°F 
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Characteristic Value 
Duct location Attic (unconditioned space) 

Duct surface area Single story house:  390 SF supply, 72 SF return 
Two story house:  505 SF supply, 290 SF return 

Duct insulation Uninsulated 
Duct leakage 26%; evenly distributed between supply and return 

Cooling season Charlotte – April 17th to October 6th  
 

Natural ventilation 
Allowed during cooling season when cooling 
setpoint exceeded and outdoor temperature < 
65°F.  3 air changes per hour 

 

References 
Itron, 2005.  “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study, 
Final Report,”  Itron, Inc., J.J. Hirsch and Associates, Synergy Consulting, and Quantum 
Consulting.  December, 2005.  Available at http://eega.cpuc.ca.gov/deer 
 

http://eega.cpuc.ca.gov/deer
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Appendix G: Demographics and Household 
Information 
 

In what type of building do you live? 

 
  Frequency Percent Valid 

Percent 
Cumulative 

Percent 

Valid 

Apartment (4 + families)---traditional structure 1 .6 .6 .6 

Condominium---traditional structure 2 1.3 1.3 1.9 

DK/NS 1 .6 .6 2.5 

Other 3 1.9 1.9 4.4 

Row House 1 .6 .6 5.0 

Single-family home, detached construction 145 90.6 90.6 95.6 

Single family home, factory manufactured/modular 6 3.8 3.8 99.4 

Two or Three family attached residence-traditional 
structure 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

OTHER SPEC In what type of building do you live? 

 
  Frequency Percent Valid 

Percent 
Cumulative 

Percent 

Valid 

 157 98.1 98.1 98.1 

Rental house 1 .6 .6 98.8 

Town House 1 .6 .6 99.4 

Upstair/downstair apartments that was converted from 
a single family home 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

What year was your residence built? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

1959 and before 26 16.3 16.3 16.3 

1960-1979 41 25.6 25.6 41.9 

1980-1989 22 13.8 13.8 55.6 

1990-1997 14 8.8 8.8 64.4 

1998-2000 11 6.9 6.9 71.3 

2001-2007 33 20.6 20.6 91.9 

2008-present 7 4.4 4.4 96.3 

DK/NS 6 3.8 3.8 100.0 

Total 160 100.0 100.0  
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How many rooms are in your home (excluding bathrooms, but including finished basements)? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

1 to 3 1 .6 .6 .6 

10 or more 24 15.0 15.0 15.6 

4 5 3.1 3.1 18.8 

5 21 13.1 13.1 31.9 

6 33 20.6 20.6 52.5 

7 33 20.6 20.6 73.1 

8 26 16.3 16.3 89.4 

9 16 10.0 10.0 99.4 

DK/NS 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

Which of the following best describes your home's heating system? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

Central forced air furnace 65 40.6 40.6 40.6 

Electric Baseboard 4 2.5 2.5 43.1 

Geothermal Heat Pump 1 .6 .6 43.8 

Heat Pump 66 41.3 41.3 85.0 

Other 24 15.0 15.0 100.0 

Total 160 100.0 100.0  
 

OTHER SPEC Which of the following best describes your home's heating system? 

 
  Frequency Percent Valid 

Percent 
Cumulative 

Percent 

Valid 

 138 86.3 86.3 86.3 

DK/NS 4 2.5 2.5 88.8 

Electric - Forced air - might be HP 1 .6 .6 89.4 

Gas F/A 1 .6 .6 90.0 

Gas fireplace insert heater 1 .6 .6 90.6 

Gas furnace/central air (1st floor); Heat Pump/forced 
air (2nd floor) 1 .6 .6 91.3 

gas pack 2 1.3 1.3 92.5 

Gas Pack 1 .6 .6 93.1 

Gas pack and electric heaters 1 .6 .6 93.8 

Gas pack or heat pump 1 .6 .6 94.4 

gas wall heater 1 .6 .6 95.0 

Heat Pump / Forced Air 2 1.3 1.3 96.3 
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Heat pump / forced air hybrid 1 .6 .6 96.9 

heat pump, baseboard heater, and room heater 1 .6 .6 97.5 

Heat pump/forced air 1 .6 .6 98.1 

Heat Pump/Forced Air 1 .6 .6 98.8 

oil furnace that heats water that goes through 
baseboards and wood heat 1 .6 .6 99.4 

Propane Logs 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

How old is your heating system? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

0-4 years 46 28.8 28.8 28.8 

10-14 years 36 22.5 22.5 51.3 

15-19 years 9 5.6 5.6 56.9 

19 years or older 15 9.4 9.4 66.3 

5-9 years 42 26.3 26.3 92.5 

DK/NS 11 6.9 6.9 99.4 

Do not have 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

What is the primary fuel used in your heating system?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

Electricity 86 53.8 53.8 53.8 

Natural Gas 64 40.0 40.0 93.8 

Oil 3 1.9 1.9 95.6 

Other 2 1.3 1.3 96.9 

Propane 5 3.1 3.1 100.0 

Total 160 100.0 100.0  
 

OTHER SPEC What is the primary fuel used in your heating system? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

 158 98.8 98.8 98.8 

DK/NS 1 .6 .6 99.4 

Gas furnace/forced air 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

What is the secondary fuel used in your primary heating system, if applicable? 
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  Frequency Percent Valid Percent Cumulative Percent 

Valid 

Electricity 33 20.6 20.6 20.6 

Natural Gas 3 1.9 1.9 22.5 

None 109 68.1 68.1 90.6 

Oil 1 .6 .6 91.3 

Other 11 6.9 6.9 98.1 

Propane 3 1.9 1.9 100.0 

Total 160 100.0 100.0  
 

OTHER SPEC What is the secondary fuel used in your primary heating system, if applicable? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

 149 93.1 93.1 93.1 

2 natural gas fireplaces 1 .6 .6 93.8 

DK/NS 1 .6 .6 94.4 

Fireplace (oil) 1 .6 .6 95.0 

gas logs 1 .6 .6 95.6 

Gas logs 1 .6 .6 96.3 

Gas logs; wood stove in emergency 1 .6 .6 96.9 

N/A 1 .6 .6 97.5 

wood 1 .6 .6 98.1 

Wood 1 .6 .6 98.8 

Wood in fireplace 1 .6 .6 99.4 

wood stove 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

NONE DO NOT COOL Do you use one or more of the following to cool your home?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 1 .6 100.0 100.0 

Missing System 159 99.4   
Total 160 100.0   

 
HP FOR COOL Do you use one or more of the following to cool your home?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 68 42.5 100.0 100.0 

Missing System 92 57.5   
Total 160 100.0   
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CAC Do you use one or more of the following to cool your home? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 89 55.6 100.0 100.0 

Missing System 71 44.4   
Total 160 100.0   

 
WALL-WINDOW AC Do you use one or more of the following to cool your home?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 9 5.6 100.0 100.0 

Missing System 151 94.4   
Total 160 100.0   

 
GEO HP Do you use one or more of the following to cool your home? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 1 .6 100.0 100.0 

Missing System 159 99.4   
Total 160 100.0   

 
OTHER Do you use one or more of the following to cool your home? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 6 3.8 100.0 100.0 

Missing System 154 96.3   
Total 160 100.0   

 
OTHER SPEC Do you use one or more of the following to cool your home? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

 156 97.5 97.5 97.5 

DK/NS 1 .6 .6 98.1 

Gas pack 1 .6 .6 98.8 

Gas Pack 1 .6 .6 99.4 

Overhead fans 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

How many window-unit or "through the wall" air conditioner(s) do you use? 

  Frequency Percent Valid Percent Cumulative Percent 
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Valid 

0 145 90.6 91.2 91.2 

1 6 3.8 3.8 95.0 

2 5 3.1 3.1 98.1 

3 2 1.3 1.3 99.4 

6 1 .6 .6 100.0 

Total 159 99.4 100.0  
Missing System 1 .6   
Total 160 100.0   

 
ELECTRIC What is the fuel used in your cooling system? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 147 91.9 100.0 100.0 

Missing System 13 8.1   
Total 160 100.0   

 
NATL GAS What is the fuel used in your cooling system? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 10 6.3 100.0 100.0 

Missing System 150 93.8   
Total 160 100.0   

 
OIL What is the fuel used in your cooling system?  

 
  Frequency Percent 

Missing System 160 100.0 

 
PROPANE What is the fuel used in your cooling system? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 1 .6 100.0 100.0 

Missing System 159 99.4   
Total 160 100.0   

 
OTHER What is the fuel used in your cooling system? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 2 1.3 100.0 100.0 
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Missing System 158 98.8   
Total 160 100.0   

 
NONE What is the fuel used in your cooling system? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 1 .6 100.0 100.0 

Missing System 159 99.4   
Total 160 100.0   

 
OTHER SPEC What is the fuel used in your cooling system? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

 158 98.8 98.8 98.8 

DK/NS 1 .6 .6 99.4 

no idea 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

How old is your cooling system? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

0-4 years 46 28.8 28.8 28.8 

10-14 years 40 25.0 25.0 53.8 

15-19 years 10 6.3 6.3 60.0 

19 years or older 8 5.0 5.0 65.0 

5-9 years 47 29.4 29.4 94.4 

DK/NS 8 5.0 5.0 99.4 

Do not have 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

ELECTRIC What is the fuel used by your water heater? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 111 69.4 100.0 100.0 

Missing System 49 30.6   
Total 160 100.0   

 
NATL GAS What is the fuel used by your water heater? 

 
  Frequency Percent Valid Percent Cumulative Percent 
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Valid checked 42 26.3 100.0 100.0 

Missing System 118 73.8   
Total 160 100.0   

 
OIL What is the fuel used by your water heater?  

 
  Frequency Percent 

Missing System 160 100.0 

 
PROPANE What is the fuel used by your water heater? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 2 1.3 100.0 100.0 

Missing System 158 98.8   
Total 160 100.0   

 
OTHER What is the fuel used by your water heater? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 7 4.4 100.0 100.0 

Missing System 153 95.6   
Total 160 100.0   

 
NO HEATER What is the fuel used by your water heater?  

 
  Frequency Percent 

Missing System 160 100.0 

 
OTHER SPEC What is the fuel used by your water heater?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 
 153 95.6 95.6 95.6 

DK/NS 7 4.4 4.4 100.0 

Total 160 100.0 100.0  
 

How old is your water heater? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

0-4 years 41 25.6 25.6 25.6 

10-14 years 44 27.5 27.5 53.1 

15-19 years 11 6.9 6.9 60.0 
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5-9 years 44 27.5 27.5 87.5 

DK/NS 9 5.6 5.6 93.1 

More than 19 years 11 6.9 6.9 100.0 

Total 160 100.0 100.0  
 

ELECTRIC What type of fuel do you use for indoor cooking on the stovetop or range?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 138 86.3 100.0 100.0 

Missing System 22 13.8   
Total 160 100.0   

 
NATL GAS What type of fuel do you use for indoor cooking on the stovetop or range?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 18 11.3 100.0 100.0 

Missing System 142 88.8   
Total 160 100.0   

 
OIL What type of fuel do you use for indoor cooking on the stovetop or range?  

 
  Frequency Percent 

Missing System 160 100.0 

 
PROPANE What type of fuel do you use for indoor cooking on the stovetop or range?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 3 1.9 100.0 100.0 

Missing System 157 98.1   
Total 160 100.0   

 
OTHER What type of fuel do you use for indoor cooking on the stovetop or range?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 1 .6 100.0 100.0 

Missing System 159 99.4   
Total 160 100.0   

 
DO NOT HAVE What type of fuel do you use for indoor cooking on the stovetop or range?  

 
  Frequency Percent 
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Missing System 160 100.0 

 
OTHER SPEC What type of fuel do you use for indoor cooking on the stovetop or range?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 
 159 99.4 99.4 99.4 

DK/NS 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

ELECTRIC What type of fuel do you use for indoor cooking in the oven? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 140 87.5 100.0 100.0 

Missing System 20 12.5   
Total 160 100.0   

 
NATL GAS What type of fuel do you use for indoor cooking in the oven?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 16 10.0 100.0 100.0 

Missing System 144 90.0   
Total 160 100.0   

 
OIL What type of fuel do you use for indoor cooking in the oven?  

 
  Frequency Percent 

Missing System 160 100.0 

 
PROPANE What type of fuel do you use for indoor cooking in the oven? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 3 1.9 100.0 100.0 

Missing System 157 98.1   
Total 160 100.0   

 
OTHER What type of fuel do you use for indoor cooking in the oven? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 1 .6 100.0 100.0 

Missing System 159 99.4   
Total 160 100.0   
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DO NOT HAVE What type of fuel do you use for indoor cooking in the oven?  

 
  Frequency Percent 

Missing System 160 100.0 

 
OTHER SPEC What type of fuel do you use for indoor cooking in the oven?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 
 159 99.4 99.4 99.4 

DK/NS 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

ELECTRIC What type of fuel do you use for clothes drying? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 150 93.8 100.0 100.0 

Missing System 10 6.3   
Total 160 100.0   

 
NATL GAS What type of fuel do you use for clothes drying?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 8 5.0 100.0 100.0 

Missing System 152 95.0   
Total 160 100.0   

 
OIL What type of fuel do you use for clothes drying?  

 
  Frequency Percent 

Missing System 160 100.0 

 
PROPANE What type of fuel do you use for clothes drying?  

 
  Frequency Percent 

Missing System 160 100.0 

 
OTHER What type of fuel do you use for clothes drying? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 2 1.3 100.0 100.0 

Missing System 158 98.8   
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Total 160 100.0   
 

DO NOT HAVE What type of fuel do you use for clothes drying? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid checked 2 1.3 100.0 100.0 

Missing System 158 98.8   
Total 160 100.0   

 
OTHER SPEC What type of fuel do you use for clothes drying? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

 158 98.8 98.8 98.8 

Clothes line 1 .6 .6 99.4 

DK/NS 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

About how many square feet of living space are in your home? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

1000: 1499 18 11.3 11.3 11.3 

1500: 1999 34 21.3 21.3 32.5 

2000: 2499 30 18.8 18.8 51.3 

2500: 2999 14 8.8 8.8 60.0 

3000: 3499 17 10.6 10.6 70.6 

3500: 3999 8 5.0 5.0 75.6 

4000 or more 6 3.8 3.8 79.4 

500: 999 2 1.3 1.3 80.6 

DK/NS 31 19.4 19.4 100.0 

Total 160 100.0 100.0  
 

Do you own or rent your home? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

DK/NS 1 .6 .6 .6 

Own 156 97.5 97.5 98.1 

Rent 3 1.9 1.9 100.0 

Total 160 100.0 100.0  
 

How many levels are in your home (not including your basement)?  
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  Frequency Percent Valid Percent Cumulative Percent 

Valid 

DK/NS 1 .6 .6 .6 

One 97 60.6 60.6 61.3 

Three 8 5.0 5.0 66.3 

Two 54 33.8 33.8 100.0 

Total 160 100.0 100.0  
 

Does your home have a heated or unheated basement? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

DK/NS 1 .6 .6 .6 

Heated 20 12.5 12.5 13.1 

No basement 113 70.6 70.6 83.8 

Unheated 26 16.3 16.3 100.0 

Total 160 100.0 100.0  
 

Does your home have an attic? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

DK/NS 1 .6 .6 .6 

No 14 8.8 8.8 9.4 

Yes 145 90.6 90.6 100.0 

Total 160 100.0 100.0  
 

Are your central air/heat ducts located in the attic? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

N/A 14 8.8 8.8 8.8 

No 75 46.9 46.9 55.6 

Yes 71 44.4 44.4 100.0 

Total 160 100.0 100.0  
 

Does your house have cold drafts in the winter? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

DK/NS 1 .6 .6 .6 

No 125 78.1 78.1 78.8 

Yes 34 21.3 21.3 100.0 

Total 160 100.0 100.0  
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Does your house have sweaty windows in the winter? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

DK/NS 1 .6 .6 .6 

No 137 85.6 85.6 86.3 

Yes 22 13.8 13.8 100.0 

Total 160 100.0 100.0  
 

Do you notice uneven temperatures between the rooms in your home?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

DK/NS 1 .6 .6 .6 

No 83 51.9 51.9 52.5 

Yes 76 47.5 47.5 100.0 

Total 160 100.0 100.0  
 

Does your heating system keep your home comfortable in winter? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

DK/NS 1 .6 .6 .6 

No 8 5.0 5.0 5.6 

Yes 151 94.4 94.4 100.0 

Total 160 100.0 100.0  
 

Does your cooling system keep your home comfortable in summer? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

DK/NS 1 .6 .6 .6 

No 11 6.9 6.9 7.5 

Yes 148 92.5 92.5 100.0 

Total 160 100.0 100.0  
 

Do you have a programmable thermostat? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

DK/NS 1 .6 .6 .6 

No 60 37.5 37.5 38.1 

Yes 99 61.9 61.9 100.0 

Total 160 100.0 100.0  
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What temperature is your thermostat set to on a typical summer weekday afternoon? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

69-72 degrees 29 18.1 18.1 18.1 

73-78 degrees 100 62.5 62.5 80.6 

DK/NS 5 3.1 3.1 83.8 

Higher than 78 degrees 18 11.3 11.3 95.0 

Less than 69 degrees 3 1.9 1.9 96.9 

Off 5 3.1 3.1 100.0 

Total 160 100.0 100.0  
 

What temperature is your thermostat set to on a typical winter weekday afternoon? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

67-70 degrees 54 33.8 33.8 33.8 

71-73 degrees 38 23.8 23.8 57.5 

74-77 degrees 29 18.1 18.1 75.6 

DK/NS 10 6.3 6.3 81.9 

Higher than 78 degrees 12 7.5 7.5 89.4 

Less than 67 degrees 14 8.8 8.8 98.1 

Off 3 1.9 1.9 100.0 

Total 160 100.0 100.0  
 

Do You Have a Swimming Pool or Spa? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

DK/NS 1 .6 .6 .6 

No 142 88.8 88.8 89.4 

Yes 17 10.6 10.6 100.0 

Total 160 100.0 100.0  
 

Would a two-degree increase in the summer afternoon temperature in your home affect your comfort..  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

DK/NS 1 .6 .6 .6 

Greatly 25 15.6 15.6 16.3 

Moderately 53 33.1 33.1 49.4 

Not at all 40 25.0 25.0 74.4 

Slightly 41 25.6 25.6 100.0 

Total 160 100.0 100.0  
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How many people live in this home? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

1 41 25.6 25.6 25.6 

2 64 40.0 40.0 65.6 

3 25 15.6 15.6 81.3 

4 20 12.5 12.5 93.8 

5 7 4.4 4.4 98.1 

6 1 .6 .6 98.8 

7 1 .6 .6 99.4 

Prefer not to answer 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

How many of them are teenagers? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

0 133 83.1 83.1 83.1 

1 17 10.6 10.6 93.8 

2 8 5.0 5.0 98.8 

3 1 .6 .6 99.4 

Prefer not to answer 1 .6 .6 100.0 

Total 160 100.0 100.0  
 

How many persons are usually home on a weekday afternoon? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

0 17 10.6 10.6 10.6 

1 61 38.1 38.1 48.8 

2 53 33.1 33.1 81.9 

3 16 10.0 10.0 91.9 

4 6 3.8 3.8 95.6 

5 4 2.5 2.5 98.1 

Prefer not to answer 3 1.9 1.9 100.0 

Total 160 100.0 100.0  
 

Are you planning on making any large purchases to improve energy efficiency in the next 3 years?  

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid DK/NS 20 12.5 12.5 12.5 
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No 99 61.9 61.9 74.4 

Yes 41 25.6 25.6 100.0 

Total 160 100.0 100.0  
 

What is your age group? 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

18-34 10 6.3 6.3 6.3 

35-49 24 15.0 15.0 21.3 

50-59 29 18.1 18.1 39.4 

60-64 27 16.9 16.9 56.3 

65-74 41 25.6 25.6 81.9 

Over 74 24 15.0 15.0 96.9 

Prefer not to answer 5 3.1 3.1 100.0 

Total 160 100.0 100.0  
 

Please indicate your annual household income. 

 
  Frequency Percent Valid Percent Cumulative Percent 

Valid 

$15,000-$29,999 18 11.3 11.3 11.3 

$30,000-$49,999 24 15.0 15.0 26.3 

$50,000-$74,999 22 13.8 13.8 40.0 

$75,000-$100,000 12 7.5 7.5 47.5 

Over $100,000 14 8.8 8.8 56.3 

Prefer Not to Answer 59 36.9 36.9 93.1 

Under $15,000 11 6.9 6.9 100.0 

Total 160 100.0 100.0  
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Appendix H: Verbatim comments about improving 
aspects of the program 
Respondents were asked to rate eleven aspects of the Home Energy House Call program, and if 
they rated an aspect a “7” or lower on a 10-point satisfaction scale, they were then asked what 
could be done to improve that aspect of the program.  Overall satisfaction ratings are shown in 
Table 64, followed by verbatim comments about approving each aspect of the program. 
 
Table 64. Mean Satisfaction with Program Components (n=160) 

Metric Average 
Rating 

Valid N 
(not 

including 
don’t know) 

Percentage 
of ratings at 
or below 7 

Audit report was 
trustworthy 9.70 152 0.7% 

Audit report looked 
professional 9.67 145 3.4% 

Web Site usability 9.62 47 0.0% 
Knowledge and 
helpfulness of auditor  9.58 159 2.5% 

Scheduling audit 9.56 154 3.2% 
Interactions with 
Duke Staff 9.55 138 1.4% 

Interactions with 
auditor 9.54 157 2.5% 

Energy efficiency kit 
quality 9.45 155 7.1% 

Audit report easy to 
understand 9.35 147 5.4% 

Likelihood of using 
recommendations 9.05 149 10.7% 

New ideas from 
recommendations 8.19 147 24.5% 

Overall Satisfaction 9.27 160 5.6% 
 
Audit report was trustworthy: 

• “Don’t know” 
 
Audit report looked professional: 

• “Create the report on a laptop rather than filling it out manually by hand.” 
• “Duke needs to design the report to be understandable from the home-owner's 

perspective.” 
• “It was just one sheet of stuff all smushed together that didn't really make sense.” 
• “Make the report easier to read and understand.” 
• “Don’t know” 

 
Website usability: 

• No respondents rated this aspect of the program a “7” or less. 
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Knowledge and helpfulness of auditor: 
• “I could have used help installing the items from the kit.” 
• “The auditor didn't leave weather-stripping or outlet/switch gaskets.” 
• “The auditor was not helpful, but he was knowledgeable.” 
• “The auditor was only here long enough to drop off the kit. He never did a walk through 

inspection of our home.” 
 
Scheduling the audit: 

• “Duke could reduce the amount of time between scheduling the audit and the actual audit 
itself.” 

• “Scheduling the audit was easy enough.” 
• “Setting up the appointment took time. We had to play phone tag to get it set up.” 
• “There was limited availability and we had to wait for someone to be able to come out.” 
• “We had to wait for the appointment--about 6 weeks from the call date.” 

 
Interactions with Duke Energy staff: 

• “I did not get good advice. I pay the whole year at full price. I have also had problems 
transferring and activating my account at a new address where I have now lived for six 
months.” 

• “They were OK.” 
• “Don’t know” 

 
Interactions with auditor: 

• “Duke could have included incentives for home energy upgrades.” 
• “He was rude and used cuss words.” 
• “I was expecting more recommendations specific to our home. The auditor was only here 

for 5-10 minutes and never did a walk through.” 
• “The auditor could have installed some of the items from the kit.” 

 
Energy efficiency kit quality: 

• “Both of the CFLs I received were 13-watt CFLs.” 
• “I liked what I got, but I didn't receive everything that was supposed to come in the kit.” 
• “One of the CFLs burned out right away. The quality of other items was fine, but I would 

prefer to receive items made in the USA.” 
• “The CFLs aren't bright enough.” 
• “The CFLs don't last as long as they state they do, and I don't like the disposal of them 

because they contain mercury. I think that is worse for the environment.” 
• “The fixtures were made in China. I did not enjoy them.” 
• “The items in the kit seemed somewhat shoddy, quality-wise. Better-quality items would 

be appreciated.” 
• “The kit's quality appeared to be OK. I'm not sure what could be done to improve upon 

it.” 
• “The light bulbs didn't last.” 
• “The low flow showerhead was less than satisfactory.” 
• “The quality is fine, but I hate CFLs because they take too long to warm up.” 
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Audit report was easy to understand: 

• “I'd like to see more detail added to the auditor's recommendations.” 
• “I don't understand what I should do about the recommendations. Also I don't know 

where the audit report is.” 
• “I never received an audit report.” 
• “It wasn't clear about the recommendations for our house.” 
• “The report could have provided more information about how to get the 

recommendations done.” 
• “The report could use more specific, detailed suggestions.” 
• “The report was a bit too technical for me.” 
• “The verbal discussion with the auditor was better than the report itself: the print version 

could have better organization: colored highlights: and an easier-to-read format.  The 
sections need to be clearly separated.” 

• “Don’t know” 
 

Likelihood of using recommendations: 
• “Again, it would be better if Duke had offered incentives.” 
• “Again, the audit mostly just found things we had already thought of.” 
• “Duke could add more specificity to the suggestions in the report.” 
• “I'm not sure that it can be improved. The recommendation that we get shades for the 

wall-to-wall window in the living room is not feasible.” 
• “I don't understand the audit report.” 
• “I just couldn't afford to have them done.” 
• “I might be more inclined to take action if the report were easier to understand and 

included more instructions.” 
• “I will do most of what was recommended. It's just a matter of cost right now.” 
• “I would have liked to do more of the recommendations but I cannot afford them. I guess 

financial assistance would help me get these things done.” 
• “It can't be improved. I'm just not going to take the recommendations that were made 

because I built this home to be extremely energy efficient and the auditor is pointing out 
dumb things for me to do.” 

• “Many of the actions require substantial financial commitments. This can be hard to do 
on a limited budget.” 

• “Some of the things listed were too expensive.” 
• “The auditor suggested that I replace all my windows, which was ridiculous.” 
• “The program could provide financial incentives.” 
• “The things the report suggested were things I couldn't do at the time.” 
• “Don’t know” 

 
New ideas from recommendations: 

• “Again, if Duke had offered financial incentives for energy upgrades, I would have done 
that.” 

• “Home owners are pretty handy otherwise. I had expected some of the ideas to emerge.” 
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• “I already had considered energy efficiency when building the house, so there wasn't 
much that I hadn't previously considered.” 

• “I already had most of the recommendations in mind, but the audit confirmed them and 
helped me to prioritize them.” 

• “I believe I already did all I could to save energy.” 
• “I had already been considering certain actions before the auditor came.” 
• “I had already done some of the things that were recommended.” 
• “I had already done the things that the report recommended.” 
• “I knew that certain things should be done.” 
• “I knew that CFLs would help and I knew that insulation was questionable.” 
• “I pretty much knew all that was recommended from previous experience.” 
• “I was already considering some of the measures suggested (like installing switch/outlet 

gaskets), but there were some suggestions that I wasn't thinking about (like installing 
weather-stripping).” 

• “I was already considering some of the recommendations.” 
• “I was already considering these recommendations.” 
• “I was aware of most of the things in the recommendations.” 
• “I was considering some things that the auditor mentioned.” 
• “Our house is brand new and already energy efficient, so there is not much more we can 

improve.” 
• “The audit just confirmed what I knew needed to be done.” 
• “The audit mostly just found things we had already thought of.” 
• “The audit report didn't have many recommendations for us, and some we had been 

already considering.” 
• “The auditor really did not have any recommendations.” 
• “The recommendations included quite a few ideas that I was already considering.” 
• “The recommendations included some things that we were already considering.” 
• “The recommendations provided no information on solar energy.” 
• “The report could include more new information and fresh ideas, less generality.” 
• “The report did provide some new ideas, but most were things we already knew about.” 
• “The report didn't really have many recommendations for us.” 
• “The report recommended things that we were already doing.” 
• “The report seemed rather obvious rather than insightful.” 
• “There really weren't any recommendations.” 
• “There were suggestions that we were already considering, but since we just bought the 

house, it was great to have a professional look over the house for us.” 
• “Don’t know” (3 respondents) 
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Appendix I: Verbatim comments: actions inspired by 
DOE booklet 
 
Respondents were asked what actions they took based on the DOE Energy Savers booklet 
provided with the HEHC program’s energy efficiency kit.  Figure 9 shows the distribution of 
different activity categories, which is followed by verbatim comments from participants 
describing their actions. 
 

 
Figure 9.  Participants who took energy efficient actions based on the DOE booklet (n=80 
respondents who read the booklet) 
 
Lighting: 

• “All the fixtures in the house have been replaced.” 
• “CFL bulbs” 
• “I added sky lights and sun tunnels.” 
• “I am changing my entire house to CFLs.” 
• “I am gradually changing to CFLs as the standard bulbs burn out.” 
• “I am using CFLs.” 
• “I have added more CFLs.” 
• “I have CFLs in most available sockets.” 
• “I have changed over to CFLs.” 
• “I have changed remaining standard bulbs to CFLs.” 
• “I have installed more CFLs.” 
• “I have installed more energy efficient light bulbs. I think all the bulbs in my 
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house are now CFLs.” 
• “I have purchased and installed CFLs, and I make sure everyone turns off 

lights when not in use.” 
• “I have replaced all standard bulbs with CFLs.” 
• “I installed CFLs in my home.” 
• “I mostly use CFLs now.” 
• “I replace bulbs with CFLs.” 
• “I replace standard bulbs with CFLs when standard bulbs burn out.” 
• “I turn off lights when I am not using them.” 
• “I use only CFLs.” 
• “I use the CFLs Duke gave me.” 
• “We are switching over to CFLs.” 
• “We have installed CFLs in every part of the house.” 

 
Insulation and air leaks: 

• “Added R30 insulation.” 
• “Caulked windows and around fireplace in June 2012.” 
• “Door to crawlspace. That was taken care of.” 
• “Further tips on purchasing insulation products.” 
• “I added insulation around the attic and fixed some door leaks.” 
• “I added insulation around the attic.” 
• “I added insulation in attic, roof, and water heater, and caulked windows.” 
• “I added insulation to the attic and perimeter.” 
• “I added spray foam.” 
• “I checked and repaired the insulation in the garage and sun room.” 
• “I fixed leaks by doors. I added weather stripping. I put insulation around hoses 

from my heat pump. I put up boards overhead vents.” 
• “I fixed leaks under the house with insulation and around doors.” 
• “I installed a new roof.” 
• “I insulated my attic steps.” 
• “I put seals around the windows.” 
• “I repaired my attic and fireplace.” 
• “I sealed up the attic stair access panel. I put weather-stripping around the 

frame.” 
• “I weather-stripped the doorways.” 
• “If I see an air leak, I will take care of it.” 
• “We added insulation around our stairwell to our attic.” 
• “We added some caulking around the windows. I grew up in a colder climate, 

so I already am aware of potential air-leak problems.” 
• “Windows/doors, and crawlspace repair to insulation.” 

 
Heating and cooling: 

• “I just installed a new heat pump.” 
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• “I've recently installed a new heating and AC unit.” 
• “I adjust the thermostat.” 
• “I changed my temperature to over 78 for summer and lowered the winter level 

to 65.” 
• “I changed my thermostat in the summer to 78, and in the winter to 65 or 66.” 
• “I had my A/C cleaned, serviced and evaluated.” 
• “I had the water heater serviced and A/C serviced.” 
• “I installed a new heat pump.” 
• “I make sure to set my thermostat at the appropriate temperatures.” 
• “I planted a tree in the summer of 2012.” 
• “I purchased a new furnace and air conditioner.” 
• “I replaced whole units.” 
• “I set my thermostat and leave. I don't adjust it.” 
• “I try to set my thermostat lower in the winter and higher in the summer.” 
• “I try to use as little energy as possible to stay comfortable.” 
• “New AC and furnace” 
• “Raised to higher temps in summer (78), cooler temps in winter.” 
• “Scheduled programmable thermostat.” 
• “We raised our thermostat setting for the summer.” 
• “When no one is home I adjust the thermostat so I am not cooling or heating 

the house unnecessarily.” 
 
Appliances: 

• “All my appliances are Energy Star rated.” 
• “All of our appliances are energy-saving.” 
• “Already had purchased Energy Star refrigerator, washer, and dryer before 

audit.” 
• “I'm buying a new Energy Star dishwasher.” 
• “I'm pretty sure that since the house is only 45 years old that the appliances are 

Energy Star.” 
• “I bought an Energy Star-rated refrigerator.” 
• “I buy Energy Star appliances when there is a need to replace an appliance.” 
• “I have unplugged two freezers and one fridge. I have raised the temperature 

on the fridge I still use.” 
• “I purchase Energy Star appliances.” 
• “I purchased a toaster oven instead of using the oven.” 
• “I purchased an Energy Star washer and dryer and refrigerator.” 
• “I purchased an induction stove-top oven.” 
• “I unplug appliances when I am not using them.” 
• “I use energy-efficient appliances.” 
• “I use my oven less.” 
• “Replaced dishwasher, refrigerator, microwave, stove. The recommendations 

helped my husband realize value of changing.” 
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• “We got an Energy Star dishwasher.” 
• “When there is a need to replace an appliance, I will look for Energy Star.” 

 
Water heating: 

• “I bought an insulation blanket for my water heater but my plumber 
recommended against using it.” 

• “I got a blanket to put around the water heater that I haven't put on it yet but I 
will.” 

• “I got pipe covers to keep them from freezing in May 2012.” 
• “I had a plumber add insulation around my water heater.” 
• “I have a tankless water heater.” 
• “I keep the water heater turned off when I am away from the house for a few 

weeks at a time.” 
• “I lowered the temperature.” 
• “I perform annual maintenance on the water heater.” 
• “I put a blanket around the water heater.” 
• “I put a blanket over the water heater.” 
• “I reduced the temperature to 120 degrees.” 
• “I replaced the heating elements.” 
• “I replaced the water heater last summer.” 
• “I turned the temperature down to 120. I thought about a newer crossover 

water system that I saw on ‘This Old House,’ but it won't work in my current 
house because I have crimp-on plastic tube water lines.” 

• “I upgraded to an Energy Star-rated water heater.” 
• “I wash my laundry in cooler water.” 
• “I wash my laundry in cold water.” 

 
 
Home electronics: 

• “I bought a new computer.” 
• “I have been turning things off when I am not using them and unplugging them 

before I go to bed.” 
• “I have started using power strips.” 
• “I learned that electronic devices draw power even when they appear to be off.” 
• “I purchased a flat screen TV that uses less energy.” 
• “I purchased a new computer.” 
• “I purchased an Energy Star TV.” 
• “I seem to recall some information about unplugging cell-phone chargers.” 
• “I shut off my computer more often.” 
• “I turn my TV off when I leave.” 
• “I turn off my 24/7 high energy computer. I also have my new TV on a power 

strip to avoid ‘sleep’mode.” 
• “I turn off my computer when not in use.” 
• “I turn off my DV-R when I am not using it.” 
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• “I turn stuff off when it's not in use and unplug stuff when we rarely use it.” 
• “I unplug appliances when I am not using them.” 
• “I unplug phone chargers.” 
• “I use a power strip to turn things off, including my computer.” 
• “I was using power strips previously.” 
• “Unplug.” 

 
Driving and car maintenance: 

• “I am frugal and always keep my car maintained.” 
• “I consolidate trips.” 
• “I drive less to conserve gas.” 
• “I drive the speed limit.” 
• “I had major repairs done to my auto.” 
• “I had my car serviced. I get regular maintenance and I have new brakes.” 
• “I have always done kept tires inflated, etc.” 
• “I have purchased a more fuel efficient car.” 
• “I keep my car maintained at top level.” 
• “I log the MPG with my car.” 
• “I maintain my vehicle well and get frequent oil changes.” 
• “I make sure my tires are inflated. I make sure the oil and filter are good. The 

mechanic says the car is well-maintained.” 
• “I perform regular oil changes every 3000 miles.” 
• “I put air in my tires, the cars are leased, and I don't leave cars idle.” 
• “I reduce my driving speed when possible to save gas.” 
• “We're on a strict schedule for car use.” 
• “We keep up constantly on our car maintenance.” 

 
Windows: 

• “I caulked windows in June 2012. I got curtains for the windows in April 
2012.” 

• “I caulked windows.” 
• “I had new windows installed.” 
• “I installed a window fan which cools the house. It is one with metal blades.” 
• “I installed new shades. Already had energy efficient window before reading 

the book or getting the audit.” 
• “I installed new windows.” 
• “I installed solar screens in the summer of 2012.” 
• “I put sealant on some windows.” 
• “I sealed the windows in May 2012.” 
• “I sealed windows.” 
• “We had one window repaired but I do not know specifically what was done.” 
• “We installed new windows.” 
• “We installed some weather stripping.” 
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• “We replaced all our windows.” 
 
Renewable energy: 

• “I have a solar powered light for the front yard.” 
• “I have been looking at geothermal energy, but it is not cheap.” 
• “I installed solar screen panels a few months ago.” 
• “I recycle bottles and cans.” 
• “I tried schedule a contractor to come out to my house to speak to me about 

solar energy panels.” 
• “I use wood heating whenever possible.” 

 
Home office: 

• “I purchased an Energy Star printer when my old printer 
broke.” 

• “I turn off my computer when I am not using it. I purchased 
power saver strips.” 

• “I use a power strip and turn it off at times.” 
• “I use a small low wattage light rather than the larger 

overhead light.” 
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Appendix J: Verbatim comments: actions inspired by 
audit report 
Respondents were asked if they had made any changes to their homes which were either directly 
or indirectly inspired by the home audit report.  The verbatim comments of the 51 respondents 
who said they took further actions are listed below. 
 

• “Attic barriers, insulation and ventilation are on my to-do list.” 

• “Before I had the energy audit done I had called Duke to see if there was a way I could 
lower my energy bill and someone the recommended that I put siding on the house and 
get energy efficient windows, which I had done before the audit (2009 and 2010).” 

• “Caulked around some windows and doors outside of the house.” 

• “Do laundry late at night during off peak times.” 

• “Fixed a gas leak in 2010. Added more ceiling fans in 2011. Got a new water heater, 
washer and dryer in 2012.” 

• “Found that the boost in energy usage came from internal energy use--specifically, 
teenager leaving a computer on 24/7 (drawing 350w to 400w).” 

• “I'm having an expert assess our crawlspace for odor and mildew in September 2012.” 

• “I am building a screen porch on the east side of the house, which will prevent sunlight 
hitting the house directly.” 

• “I am changing from gas to propane soon.” 

• “I am mostly just fixing up the home and haven't got to everything yet. In the future I will 
have more things done to improve efficiency. The audit did affect my decision-making.” 

• “I bounced a lot of ideas off of the auditor in making decisions. He was very helpful. He 
stopped me from making some mistakes - things that would not work.  For example, 
having removable windows in the Florida Room be replaced with screens in hot months. 
The auditor recommended creating a 3-season porch. He recommended getting solar 
tubes rather than sky lights which create too much heat.” 

• “I got some fans that bring the warm air down to me in winter. My living and dining 
rooms and kitchen are all connected with high ceilings. I had it done in summer of 2011.” 

• “I had all the windows replaced and sealed. I got the doorways reconstructed and new 
doors put in.” 

• “I installed a programmable thermostat.” 

• “I make sure that the small appliances are unplugged when not in use.” 

• “I plan to eventually insulate the entire house and replace windows.” 

•  “I planted a tree to provide more shade.” 



TecMarket Works Appendices 

February 19, 2013 215 Duke Energy 
 

• “I purchased storm doors, added insulation, changed light bulbs to CFLs and tightened 
up insulation under the house.  While doing repair work found a leak which was letting 
air flow from house so he fixed that with insulation tape.” 

• “I put a blanket around water heater in April of 2011.” 

• “I put a blanket over the water heater.” 

• “I re-roofed the house. There had been ‘daylight' visible around the vents. I had this done 
in spring 2012.” 

• “I recommended CFLs to my kids, but they were already using CFLs.” 

• “I replaced my refrigerator, washer, dryer, stove, roof, AC system, and furnace.” 

• “I replaced my roof, and added attic insulation.” 

• “I turned my AC up and my heating down.” 

• “In January of 2012 there was work done in the kitchen. Energy Star stove was put in and 
closed of fan vent. New fridge is also Energy Star.” 

• “Installed an automatic attic fan for the heat.” 

• “Installed new double pane windows.” 

• “Just added insulation to the ‘outdoors basement room’ and the plastic over the dirt floor 
the summer of 2011.” 

• “My new refrigerator, dishwasher, washer and dryer, microwave and stove, all are 
energy efficient.” 

• “New appliances (dishwasher, fridge, and stove replaced) in 2011 with Energy Star 
ratings.” 

• “New ceiling fans, new doors in the hallway, new washer and dryer that's energy 
efficient.” 

• “New roof.” 

• “New windows, insulated walls.” 

• “Raised summer temperature and lowered winter temperature settings on thermostat.” 

• “Replaced 17 windows, replaced 3 doors, added vinyl siding and metal roof, last year. 
Added a car port in January. Added rain gutters.” 

• “Replaced an old dishwasher, washer and dryer with new energy efficient ones.” 

• “Replaced some light fixtures with fluorescent instead of incandescent. Reinstalling duct 
work under the house. Water saving valve on toilets.” 

• “Under the house sealed in because Terminex came in and found black mold. And new 
windows put in. Sun tunnels and sky light put in.” 

• “We've done a lot of remodeling, which coincided time-wise with the audit report. We 
added new low flow toilets and faucets, all within the last 2 years.” 
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• “We added another layer of R30 insulation to our attic in February 2011.” 

• “We are using more power strips and we unplug them to save energy.” 

• “We caulked our windows and around the fireplace in June 2012. We got a pipe cover to 
keep them from freezing in May 2012. We got curtains for the windows in April 2012.” 

• “We installed high efficiency windows in March of 2011.” 

• “We make sure to shut off stuff like the TV when no one is watching and turning off 
lights.” 

• “We put a new roof on but we needed to do that to maintain the house.” 

• “We put a Sunsetter retractable awning on back deck which keeps the sun off the back 
door.” 

• “We put in ceiling fans in spring of 2011.” 

• “We unplug appliances and electronics when not in use.” 

• “Windows tinted in the summer of 2012. The energy auditor got my mother to use a 
dishwasher by convincing her that it will save energy.” 

• “Wrapped water heater.” 
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Appendix K: Prior Methodology and Updated 
Approach 
 
Prior to this change in the evaluation approach, impact evaluations employed four different 
strategies for estimating impacts.  These are: 
 

1. The Experimental Design Approach in which customers are randomly sorted into a test 
and control group.  In this design savings are based on the difference between the 
consumption of these two groups over the same period of time.  The mathematics of this 
approach is called the “difference of differences approach”. This approach provides net 
savings because it segregates the two groups independently as a function of their random 
assignment.  Only the test group receives exposure to the program, while the randomly 
assigned non-participants are used as a control group. When these two groups are 
compared, in a difference of differences approach, the findings are net savings because 
the savings are already adjusted for what would have happened without the program by 
subtracting out the savings from the control group.  In this approach, subtracting or 
adding the differences in the energy use of the control group adjusts the gross savings 
(pre vs. post consumption of the test group) to compensate for the change in consumption 
of the non-program-exposed control group.  This savings produced from this approach 
are net.  
 

2. The Quasi-Experimental Approach is similar to the experimental design approach.  
However, the construction of the control group is not based on random assignment. In 
this approach the evaluation experts purposefully and systematically selects subjects to 
use as a control group.  However, because this type of analysis uses a non-random 
approach to represent the control group, the term “control group” is not used because it 
can be confused with a random assignment approach.  In the use of the quasi-
experimental design the evaluation experts selects the comparison group so that it is as 
closely matched to the test group (participants) as possible. The term used to represent 
the group that is used to adjust savings for what would have occurred is the “comparison 
group”. Assignments to the comparison group population are carefully considered by the 
evaluation expert in order to develop a comparison group that is as identical as possible 
to the test group, except for the participation in the program.  The characteristics of the 
test group that are used for matching are typically demographic characteristics (age, 
housing type, location, income, etc.), energy use characteristics (amount of energy they 
use and when they use it) and in some cases psychographic characteristics (attitudes and 
behaviors).  While the match is not as reliable as a true experimental design the results 
provided from this difference of differences approach are net savings. That is, the savings 
are already adjusted for what would have occurred without the program via the use of the 
matched comparison group and the use of the differences of differences analytical 
approach.   
 

3. The Pre versus Post with Net Adjustment Approach is a simpler approach than the 
experimental or quasi-experimental approach in that the energy savings are based not on 
the use of the comparison or control groups, but instead are based on the difference 
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between the pre-program and post-program periods of the test group.  This approach is a 
differences approach in that gross savings are estimated as the difference between the pre 
and post program periods.  To convert gross savings to net of freerider savings (what 
would have occurred without the program), the savings that would have been achieved 
without the program are subtracted from the gross savings. The estimation of the savings 
that would have occurred without the program is typically calculated via the use of a 
freeridership battery of questions asked of the participants.  These questions essentially 
get at what actions the participants would have taken without the program.  Then the 
estimates of savings that would have occurred are then subtracted from the gross savings 
to provide net savings that are adjusted for freeridership.  
 

4. The Engineering Based with Net Adjustment Approach is another standard energy 
savings estimation approach using an engineering estimation approach in which savings 
are estimated via the use of engineering calculations rather than billing or consumption 
records.  In this approach, the actions taken are identified via interviews, surveys or 
inspections.  Then a trained energy evaluation expert calculates the expected savings 
under the installation and use conditions of the participant’s facilities. These are 
estimated savings based on known conditions about the energy use of the equipment that 
was going to be in use without the program and the consumption of the program-induced 
equipment.  In this case the savings are gross and need to be adjusted by what the 
participant would have done without the program. As in the previous approach, the 
estimation of the savings that would have occurred without the program is typically 
calculated via the use of a freeridership battery of questions asked of the participants.   
 

The above 4 approaches have been used as the standard approaches in the field of energy 
program evaluation for over 30 years.  The approaches presented above are presented in 
descending order of their reliability.  The approach with the highest level of reliability is the 
experimental design approach. The least reliable is the engineering based approach. The 
experimental design approach, when done well, is typically reliable to a couple of percent.  The 
engineering approach, even when done well, is typically reliable to within 20% to 30%.  In order 
to develop an approach that is more reliable than the pre versus post or the engineering approach, 
but is not as costly as the experimental or quasi experimental approaches, the field of evaluation 
developed the controlled fixed effects net billing analysis approach.  This approach delivers net 
energy savings at a level of reliability that is similar to the experimental or quasi-experimental 
design but does not include the costs to form and use an independent control or comparison 
group.   
 

5. The Controlled Fixed Effects Billing Analysis with and without Net Adjustment 
approach has been developed to provide savings estimates when a control or comparison 
group is not available or advisable because of cost considerations.  In this approach, the 
participant’s energy use data is used to econometrically model the energy savings for the 
participant by employing a rolling comparison time period using the time before 
customers participated in a program as the comparison period, forming a proxy 
comparison group.  Because customers come into a program at a specific time, the time 
before that enrollment is grouped with other pre-program periods of all participants. 
Because the customer’s pre-program period is used to control for normal energy changes 
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over time at the population level, it is more reliable than the use of a comparison group. 
That is, the participants are exactly matched to the comparison group because they are the 
same individuals. There is no selection bias because there is no selection into a control or 
comparison group.  This strengthens the study.  Because only the pre-program energy use 
is used as the proxy comparison group, there is no program influence on that period of 
time that is used for the savings estimation.  Because people come into the program at 
different periods of time, essentially providing a full analytical period (timeline) of non-
participating energy consumption, the entire pre-program period can be used as the 
comparison group over the pre and post analytical program period. This analytical 
approach can also control for the effects of participating in other energy efficiency 
programs so that the savings achieved via multiple program participation is only counted 
once and credited to only one program.  In cases in which there are multiple program 
participants, the savings associated with participants who have participated in multiple 
programs is subtracted from the savings identified within the billing analysis approach by 
subtracting out the typical savings associated with the typical installation in proportion of 
their occurrence in the participating population.   

This approach has gained considerable use within the evaluation community and has been 
adopted as standard practice by several of the leading evaluation firms in the United States. The 
approach has also been peer reviewed within the evaluation community and accepted as one of 
the more reliable evaluation approaches that is not as reliable as the experimental design 
approach, but is probably more reliable than the quasi-experimental design because it reduces the 
bias associated with comparison group selection.  When this approach has been used in the past, 
typically net savings were estimated by conducting a freeridership questionnaire and then 
subtracting out the savings associated with freeridership.  This is the approach that was used in 
the Duke Energy Home Energy House Call 2011 impact evaluation reports.  However, recent 
developments in the field of evaluation has indicated that when a program is assessing standard 
market consumable measures that are inexpensive and have low purchase barriers, there is no 
need to adjust for freeriders because their market practices are already in the pre-program billing 
data.  These measures that are typically readily available in the market and typically cost well 
under $5 each do not rise to the level that they pose a significant financial or technical barrier 
once an adoption decision has been made.  As a result there is no need to adjust for freeriders 
when a program focuses on low-cost and readily available measures.  Thus the field of 
evaluation is now moving away from adjusting for freeriders for minor low-cost, readily 
available measures (CFLs, pipe wrap, aerators, shower heads, etc.) when a billing analysis 
approach is used that employs a rolling pre-program period as the comparison group.  However, 
when the program offers measures that have significant adoption barriers, such as a high cost or 
technical uncertainty (air-conditioners, major Energy Star appliances, motors, chillers, pumps 
compressors, etc.), then this approach must also include a freerider analysis to estimate net 
effect.  Because major measures are not a standard market consumable product, the savings from 
these measures would not typically be net savings from the use of a rolling comparison period 
consisting of the pre-program period for all enrolling participants. 
 
TecMarket Works adopted the controlled fixed effects billing analysis with and without net 
adjustment approach as a standard practice in 2012.  With this adoption, TecMarket Works 
acknowledges that the 2011 Home Energy House Call evaluation studies that subtracted the 
savings of self-expressed freeriders for minor measures essentially double-counted freerider 
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adjustments and provided a net savings estimate that is lower than what the program achieved. 
While that study was conducted using the industry’s standard best-practice analysis approaches 
of 2011, the field has since changed in its acceptance of this practice and TecMarket Works 
agrees with this change.  As with all fields, the field of energy efficiency program evaluation is 
evolving.  Our field is establishing protocols that reflect improvements in the ability to estimate 
net energy impacts.  As the evaluation field develops and adopts more reliable net energy 
analysis approaches, these approaches will be incorporated into our industry’s protocols and 
standard practices.  For example, the state of Indiana has (in 2012) adopted the approach that 
recognizes standard market operational practices (such as the pre-program period for 
participants) as the baselines for conducting energy impact analysis in which the results are net 
savings without the need for freerider adjustments. This protocol is included in the Indiana and 
Delaware21 Evaluation Frameworks and is now being used as a standard practice in other states. 
TecMarket Works has abandoned the practice of adjusting minor or low-cost standard market 
products to account for freeriders when pre-program energy use practices are set as the net 
baseline analysis platform. 

                                                 
21 The Delaware Evaluation Framework is pending final approval.  When it is made public, it will be available at: 
http://www.dnrec.delaware.gov/energy/information/otherinfo/Pages/Evaluation.aspx.  

http://www.dnrec.delaware.gov/energy/information/otherinfo/Pages/Evaluation.aspx
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Appendix L: DSMore Table 

 

                 Impacts

HEHC Carolinas 928 0.9341 0.1149 home 928 0.9341 0.1149 no 11

Program wide Carolinas 928 0.9341 0.1149 home 928 0.9341 0.1149 no 11
*The evaluation methodology provided net savings only. By design, gross savings are excluded from this methodological approach. The controlled quasi-experimental
**There is no Freeridership value provided in this table due to the evaluation methodology employed
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Executive Summary 

 

Summary of Findings 
This Executive Summary provides an overview of the key findings identified through this 
evaluation. 
 
Significant Process Evaluation Findings 
Duke Energy’s Smart $aver® Custom program is playing an important role in helping non-
residential customers to implement projects using measures not in the Smart $aver® Prescriptive 
program. The program is also being marketed very well, through a network of dealers and 
distributors, as well as through Duke Energy’s account managers. While all customers appreciate 
that Duke Energy offers a Custom program, they are only moderately satisfied with the program. 
Two areas where customers express less satisfaction are in the application’s difficulty and in the 
time for application review. Duke Energy’s Smart $aver® Custom program managers are well 
aware of the challenges facing their program, and have already taken steps to address them. 
Smaller customers find that the application is difficult if the applicant does not have a technical 
or engineering background. Duke Energy’s program managers report that the time to review 
larger project applications is only marginally greater than the time to review smaller project 
applications. They also report that while the program’s overall success depends critically on 
those larger projects, they are expending the majority of their resources on reviewing the smaller 
applications. As it is right now, the Smart $aver® Custom program may have reached a point of 
equilibrium, with the difficulty of the application process serving to reduce the number of 
applications from the smaller projects. 

 
Recommendations 
 

1. Duke Energy should decide what size projects (in terms of energy savings) the Custom 
program should target. Duke Energy program managers have expressed a greater need to 
encourage larger projects, in order to increase program effectiveness. Duke Energy may 
determine that it is not cost prohibitive to provide technical support for all the “onesie, 
twosie” projects. Whether or not Duke Energy decides to support projects of all sizes, 
making an explicit decision one way or the other may allow Duke Energy to allocate their 
resources and outreach more efficiently. 

2. If Duke Energy decides to continue to encourage customers with smaller projects to 
apply, Duke Energy should find a way to provide technical support to qualified 
unassigned customers who are filling out their own applications. Alternately, Duke 
Energy may also want to consider temporarily assigning those customers to a Duke 
Energy representative, or temporarily requesting technical assistance from WECC to 
meet those unassigned customers’ needs. This would allow those smaller customers to 
receive the assistance they say they need. 

3. Duke Energy should also consider managing all customers’ expectations for the amount 
of work involved in filling out an application, and perhaps provide data on what types of 
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projects had been approved in the past. This may allow customers to make more 
informed choices on whether it is worthwhile for them to undertake the work of applying. 
 

 
 
 
 
 
 
 
 
 



TecMarket Works Introduction 

Introduction  
This process evaluation of the Smart $aver® Custom program was conducted through in-depth 
interviews with the Duke Energy program manager for the OH program and the Duke Energy 
program manager for the Carolinas program. Short interviews were also conducted with 11 Duke 
Energy nonresidential customers and 10 vendors who had submitted applications for the Custom 
program. The Smart $aver® Custom program is offered in all five states in Duke Energy service 
territory. This evaluation focuses on the Smart $aver® Custom program being offered in the 
Carolinas and Ohio; the program is identical across the three states and the two program 
managers coordinate all activities. 

Program Description 

The Duke Energy Smart $aver® Custom program is intended to supplement the Smart $aver® 
program, which provides prescriptive rebates on pre-selected measures. Customers who want to 
install measures not on the Smart $aver® prescriptive list are provided the opportunity to apply 
for a rebate through the Custom program. One Duke Energy manager states, “We lead with the 
prescriptive program.” 

The Custom program is tightly coordinated with the Smart $aver® prescriptive program: the 
program managers of both programs meet regularly, and any change to the Smart $aver® 
Prescriptive program is also made to the Custom program. One Duke Energy program manager 
reports that when the Custom program starts seeing repeated applications for the same measure, 
they begin considering that measure for inclusion in the prescriptive program, in order to lower 
administrative costs. 
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Process Evaluation  
 
Program Design and Implementation 
Duke Energy implements the Smart $aver® Custom program with support from the Wisconsin 
Energy Conservation Corporation (WECC). The Duke Energy program managers’ 
responsibilities include overall management of costs and revenue, and management of the third 
party vendors who help deliver the program. 
 
WECC provides support for the Smart $aver® Custom program in a number of ways. WECC 
representatives act as “trade ally representatives” and have supported Duke Energy’s Smart 
$aver® programs over several years in building a “trade ally network”. Dealers, vendors and 
distributors of energy efficient equipment constitute Duke Energy’s trade allies. Through the 
network supported by WECC these vendors can receive information about Duke Energy’s Smart 
$aver® program eligibility, program benefits, and application requirements. In many cases, 
WECC representatives serve as the main source of information about Duke Energy’s Smart 
$aver® program. WECC also provides technical staff who helps Duke Energy review the custom 
applications. 
 
Marketing 
The Duke Energy program managers report that the Smart $aver® Custom program is not 
marketed as a separate program. “We just market Smart $aver® incentives as a whole.” The 
Custom program is designed for non-residential energy efficiency projects that propose to use 
measures not already approved in the Smart $aver® prescriptive measures program. 
 
Program information and forms are available on Duke Energy’s website. However, the main 
channels for marketing for the program are through vendors and through Duke Energy account 
managers. For Duke Energy customers who have been assigned to an account manager, that 
account manager serves as the primary contact and provides assistance with Custom program 
applications. For mass market or unassigned customers, Duke Energy markets the Custom 
program through trade shows and through their network of trade allies and vendors. The trade 
ally network is cultivated by WECC. Unassigned customers can also call a toll free number 
operated by a third party vendor with questions about the Custom program. “I see a lot of volume 
through our trade allies,” one Duke Energy program manager reports. A Duke Energy program 
manager also reports that the Custom program is also marketed through pilot programs, such as 
the Smart Billing Advantage program, and the Energy Savings Master Plan programs.  “A lot of 
this is marketing internally, so our colleagues can market externally.” 
 
Applications 
Applications can come in through the trade ally network, directly from the customer, or from the 
account manager on behalf of the customer. The Smart $aver® Custom application asks 
customers to provide information about their facility, information about the proposed project, 
equipment specification sheets, a calculation of energy savings from the project, and the payback 
period. The program manager reports that customers generally ask the equipment vendor to 
provide these calculations for them. The program manager acknowledges that this is not a simple 
process, “It’s only worthwhile for the large projects.” 
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As part of the application process, customers are required to answer questions that would 
determine whether they were a “free rider”. The term “free riders” refer to customers who would 
install the measures whether or not any rebate was given. Customers need to obtain approval for 
the rebate prior to commencing any work on the project, including signing any purchase orders 
with their vendors. Those who began their projects prior to application approval are disqualified 
from the rebate because they are considered freeriders and therefore do not provide net energy 
savings for the program. This approach keeps the program cost effective and assures low 
freeridership. 
 
Application Review 
Once a custom application is submitted, the Duke Energy program managers conduct a quick 
initial screening to determine if the application must be disqualified due to obvious reasons, such 
as missing information. The application then undergoes a technical review by in house staff, or is 
sent to WECC for review by their engineers. WECC makes sure the applications are complete, 
and contacts the customer if any information is missing or needs clarification. Duke Energy’s 
program managers try to review as many applications as they can themselves. The technical 
reviewers determine the energy savings that can be expected from each project.  
 
The turnaround time on the technical reviews had been one month, but recently increased to six 
weeks. At the time of these interviews, WECC had recently expanded their scope of work with 
Duke Energy to include conducting technical reviews for the Custom program. WECC was in 
the process of developing the additional capacity to process Duke Energy’s applications in much 
shorter periods of time. One Duke Energy program manager acknowledges that some of the 
delay may be due to that: “They’ve been building up their knowledge,” but also believes that 
once WECC finishes staffing up, this timing problem will be resolved. 
 
Duke Energy is aware of the complexity of the custom application, “We get the complaint all the 
time that the custom application is too hard and too complicated. We have ideas on how to make 
it easier, but at the end of the day, the customer or vendor still needs to tell us about the project. 
We cannot take on the work of doing that for them.”  Because incentive decisions must be made 
based on the energy savings of each project, the application must provide the information needed 
to make cost effective energy efficiency supply decisions.   
 
Incentive Calculation 
The energy savings calculations are sent to Duke Energy’s Market Analytics division, which 
determines how much revenue Duke Energy can earn on the project through “Save-a-Watt”. This 
stage was taking two weeks, but the Duke Energy program manager is working to reduce the 
turnaround time to approximately one week. The Duke Energy program manager takes the 
revenue estimate and makes the final determination on what incentive amount is offered to the 
customer on their Smart $aver® Custom project. The customer then makes a decision whether or 
not to go forward with their proposed project, taking their other needs into consideration. 
 
Results 
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Customer demand for the program is high. At the time of these interviews, the Duke Energy 
program managers report that they are ahead of program targets in the Carolinas. “We have more 
requests than we can handle…” One program manager reports that level of interest from 
customers recently had increased to the extent that it became another factor in the increased 
turnaround time for reviewing applications. 
 
When asked what might have caused the increased level of interest, the Duke Energy program 
manager suggested it might simply be because “Customers have started to hear about the 
program. Word gets out, customers say [I’ll apply] when I get around to doing it. Even when 
they are aware of the program, takes a while to participate. [They may] want to wait until 
building is not occupied, etc.” 
 
Future Growth of the Custom Program 
The program managers were asked about the possibility of future growth of the Custom program, 
in two ways: growth in terms of increased numbers of participants and growth in terms of types 
of technologies that are accepted. 
 
When asked, one Duke Energy program manager was hesitant about what continued participant 
growth of the Custom program would entail. This program manager estimates, “there are 
probably two or three incentives in each state that make up the vast majority of the overall 
revenue [from Custom] for Duke. [We usually get] a couple of projects that are so massive that 
they carry everything else. If those projects don’t get done, we’re not going to do well…We only 
need a handful of big projects, rather than a bunch of onesie and twosies.” The program 
manager then suggested one approach that Duke Energy is considering, “One way is to take the 
large project ideas and work with account managers to see if they have customers who may be 
interested.” 
 
The Duke Energy program manager also cites market conditions as a consideration in their 
decisions about growing the Custom program. “We have more applications that we approve than 
get implemented; that’s because of economics.” The program manager estimates that at that 
point, there were 69 applications across Duke Energy’s service territory that had had been 
approved, but Duke Energy has no indication from the customers about whether they are 
planning to implement the projects. 
 
In terms of growth in types of technologies allowed, the other Duke Energy program manager 
believes that the Custom program currently covers most of the opportunities in electric energy 
savings, but that more opportunities might be available if gas and electric utilities were allowed 
to work together and current regulations were changed to allow fuel switching. “Geothermal 
applications will not take off until we let the gas companies participate.” 
 
Freeridership & Spillover – Manager Opinions  
One Duke Energy program manager reports that there may be some freeridership in the Custom 
program, even though customers are prescreened for freeridership during the application stage. 
This low level of freeridership comes as a result of the other reasons customers have for 
undertaking their retrofit projects, and as a result of the algorithm used to quantify freeridership. 
To qualify for a program incentive, the customer’s freeridership score is calculated based on a set 
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of questions provided to Duke Energy by TecMarket Works.  These questions are included in the 
program application forms. Each applicant is required to complete the freeridership question 
battery from which the scores are calculated. Typically the customer simply answers the 
freeridership questions along with a set of other enrollment and project-related questions 
included on the application form.   If a customer has issues with the freeridership questions or if 
a customer answers questions in a way that provides questionable or conflicting results, 
TecMarket Works evaluation staff conducted a telephone freeridership interview with the 
applicant and score their responses to the questions during the interview.  Very few applicants 
had issues with the freerider questions.  Duke Energy program managers used the freeridership 
score to estimate the level of incentive to be provided and to calculate the net cost effectiveness 
of each project submitted.  According to Duke Energy managers, they were able to accept small 
levels of freeridership for the Custom projects as long as the project was cost effective on a net 
energy basis.   
 
Spillover 
The Duke Energy program managers only occasionally hear of instances of spillover from the 
Custom program, such as an anecdote about a customer who started a lighting project and ended 
up installing more lights than planned. However, spillover is not formally assessed in this study 
for the Custom program. 
 
Freeridership Calculations 
As noted above, the freeridership score is based on applicant responses to a battery of 
freeridership questions.  The freeridership battery of questions consists of four questions and 
focuses on the impact of the Custom Program on the applicant’s decision to implement their 
energy efficiency project.  The scoring approach is a linear approach which allocates from zero 
percent to full freeridership (100%) scores based on the responses provided by the applicant to 
cause-and-effect-structured freeridership questions.  Applicants with scores too low to make 
custom projects cost effective are rejected by the program and incentives are not paid.   
 
This approach allows the pre-screening of projects so that only cost effective projects are funded. 
This approach pioneered by Duke Energy represents a “Best Practice” within United States for 
Custom programs because it helps assure that program funds are spent obtaining net new energy 
savings.  Other approaches approve projects before the net savings are known, increasing the 
probability that program funds will be spent on projects that would have been implemented 
without the program’s financial or informational assistance.  The freerider questions used in this 
evaluation are presented below along with the scoring approach.  The scoring approach (in 
italics) does not appear on the application form. 

1. Please indicate if the Duke Energy incentive is/was a factor in your choice to install 
the more energy efficient equipment instead of other equipment that may not have 
saved as much energy. 

1. Incentive had an influence on the decision (move to next question) 
2. Incentive had no influence on the decision (100% freerider) 

 
2. If the Duke Energy incentive/program was a factor in your choice, please indicate 

how much of an influence the program incentive had on your energy efficient 
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equipment choice. Please circle the number that best represents the influence the 
program has on your equipment choice. (allowed responses = 0 to 10) 

• 0 = The Duke Energy program had no effect on our equipment choice 
(100% freerider). 

• 1 or 2 = The Duke Energy program may have a minor influence on our 
energy efficient equipment choice (1=80% freerider; 2=70% freerider) 

• 3 or 4 = The Duke Energy program had a positive influence in our 
selection of energy efficiency equipment (3=50% freerider; 4=40% 
freerider) 

• 5 or 6 = The Duke Energy program was one of the key reasons for the 
energy efficient equipment choice, but not the most important reason 
(5=30% freerider 6=25% freerider) 

• 7 or 8 = The Duke Energy program was one of the most important reasons 
for the energy efficient equipment choice (7=15% freerider 8= 10% 
freerider) 

• 9 or 10 = The Duke Energy program was the primary reasons for the 
energy efficient equipment choice (9=5% freerider 10=0% freerider) 

 
3. Do you think that you would have selected the same level of energy efficiency if the 

program information and technical assistance would not have been available to 
you? 

A. No. We would make a somewhat different equipment selection of not do the 
same project (decrease freerider score by 10% but not lower than 0%) 

B. Not sure what we would do (no change in score) 
C. Yes. We would make exactly the same equipment choice (increase 

freeridership score by 10% but no higher than 100%) 

 
4. Do you think that you would have selected the same level of energy efficiency if the 

program’s financial incentive would not have been available to you? 
A. No. We would make a somewhat different equipment selection or not do the 

same project (decrease freerider score by 25% but no lower than 0%) 
B. Not sure what we would do (no change in score) 
C. Yes. We would make exactly the same equipment choice (increase freerider 

score by 25% but no lower than 100%) 

In order to estimate program-wide freeridership the scores, the results of the scores for each 
incentivized (approved) application were tabulated by TecMarket Works and weighted by the 
percent of each project’s ex ante energy savings compared to the total program-wide ex ante 
savings.  This approach is taken because of the wide range of levels of energy savings among the 
custom projects that prohibited the use of un-weighted (averaged mean) scores, and provides an 
average freeridership score that reflects the energy savings that are not counted as program-
induced across the entire set of participants.  The results of this assessment confirm that the pre-
screening of applications, including the use of net energy savings calculated incentives, results in 
very low levels of freeridership and a high level of net energy savings.  The following table 
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presents the results of the scoring process and presents both the un-weighted and the ex ante 
energy savings weighted freeridership scores.  

 

State 
Number of Applicants 

in Freerider 
Assessment 

Mean Non-Energy 
Weighted 

Freeridership Score 

Mean Ex Ante Energy 
Weighted 

Freeridership Score 
Net-to-Gross 

Ratio 

North 
and 

South 
Carolina 

121 17.9% 20% 0.8 

 
 

Customer and Vendor Interviews 
Short interviews were conducted with 11 customers and 10 vendors. In these 15-minute 
interviews, respondents were asked to provide feedback on their experiences with aspects of the 
Custom program as well as provide satisfaction ratings. Respondents were assured their answers 
would remain anonymous and were allowed to decline to answer any of the questions. The 
sample sizes are too small to allow response to be considered statistically representative; as a 
result, the responses should be considered indicative of the program but should not be 
generalized to all Custom program participants. Survey instruments were used as guidelines for 
the interviews. These interviews are intended to gather some concrete examples of some of the 
issues that Smart $aver® Custom applicants have faced, and to allow the evaluation team to delve 
into issues more deeply than would be possible in a typical customer satisfaction survey.  
 

Table 1.  Sample Disposition 

Completed 19 
Couldn't Remember Details 2 
Declined 3 
Left Company 6 
Out of Business 1 
Retired 1 
No Response 6 
No Show 3 

 
The sample was drawn from the pool of customers who had received notification in late 2009 
through 2010 from Duke Energy about whether their applications were approved or denied. An 
average of 2.14 phone calls were made and 0.68 emails were sent to each of the 41 people in the 
sample, with an overall response rate of 46%. Across the sample, 8 respondents had their 
projects approved, completed and rebated; 6 had their applications denied, and 7 had their 
applications approved but Duke Energy did not know the status of their projects. See Table 1 for 
the sample disposition.  
 

Table 2.  Satisfaction with the Custom Program 
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Satisfaction 
with 

Incentive 

Ease of 
Filling Out 
Application 

Satisfaction 
with Time 
to Review 

Application 

Satisfaction 
with 

Technical 
Expertise of 
Duke Energy 

Staff 

Satisfaction 
with 

Program 
Information 

Provided 

Overall 
Satisfaction 
with Smart 

$aver® 
Custom 

Mean 
Rating 7.00 6.63 7.37 7.88 7.73 7.70 

Std 
Dev 2.86 2.25 2.78 1.81 1.67 2.25 

N 15 13 16 9 14 16 
Note: Ratings are on a scale of 0 to 10, with 10 being highest and 0 being lowest. Some ratings were not 
solicited from the respondent if they were not appropriate, for example if the customer did not fill out the 
application, or if no technical help was requested from Duke Energy. 
 
Satisfaction Ratings 
While not statistically representative, the satisfaction ratings may be used as an indication of 
trends among the customer and vendors. These ratings suggest that while there is moderate 
satisfaction with the Custom program overall, there may be less satisfaction with the incentive 
level, with the application process, and with the time it takes for Duke Energy to review the 
applications (all rated below 7.5). These trends in the satisfaction ratings are reflected in the 
interviewee’s feedback, reported below. 
 
Awareness of the Smart $aver® Custom Program 
Respondents were asked how they first heard about the Custom program. The Smart $aver® 
program and the trade ally network were designed so the Duke Energy account managers would 
market to large customers, vendors would market to the mass market (including unassigned 
customers), and WECC would provide technical support the vendors.  Through the interviews, 
this was exactly what was found: Customers tended to report that they first heard about the 
Custom program from their vendor or Duke Energy representative. Vendors tended to have first 
heard about the program from WECC. Duke Energy’s website was mentioned only a couple of 
times by both customers and vendors as their first exposure to the Custom program. Customers 
also reported that they were able to get all the information they needed from their source. 
Vendors also reported that their source, WECC, was able to provide all the information they 
needed.  
 
The relationship between the vendors and WECC seems to be an excellent one. Most vendors 
referred to their WECC representative by name, and highly praised WECC’s support: “Great 
support from Rob”, “Rob knows this thing inside and out. Rob is indispensible so to speak”, 
“Everybody in our area knows Rob.”, “When you mention the rebate program, Rob’s name 
comes up. He’s the area expert.” “I give WECC a 10+ [satisfaction rating out of 10 maximum]” 
 
Feedback on the Influence of the Rebate 
Customers generally reported that the rebate was a major influence on their decision to do the 
project. One customer said the influence of the rebate was “one of more important; if it had been 
offered by the other utility we would have thought about switching [to the other utility].”  One 
vendor offered that the rebate was “extremely crucial; that was what the project hinged upon.” 
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When asked what they would have done (or did) in the absence of a rebate, customers were 
evenly divided among those who said they would not have done the project, those said they 
would have had to use less expensive equipment, and those who would have scaled back or 
delayed the project.  Likewise, most customers reported their primary reason for undertaking 
their projects was to lower energy costs. Two of them reported that their primary motivation was 
to replace aging (but still functional) equipment; one would have had to select cheaper 
equipment without the rebate, and the other would not have been able to do the project without 
the rebate. One customer reported he wanted to lower his peak demand use, because his energy 
costs for the rest of the year were to be calculated off his peak usage.  Only one customer 
reported that the Custom rebate would have only played a small part in the advancement of the 
project; that customer also had his application denied.  These responses indicate that the freerider 
screen is working and assures that the program is the primary or one of the important drivers of 
the energy efficient changes being made. These responses also indicate that when the program is 
not a main reason for the change, that project is not approved, helping to maintain cost 
effectiveness, but at the price of lower levels of satisfaction especially from denied applications.   
 
Feedback on Application Process 
Technical content of applications. Customers and vendors had mixed reactions when asked if 
the application was easy to understand. There were two respondents who said it was easy if you 
knew what you were doing, or if you had a mechanical background. The others needed to engage 
with the technical review team to answer additional questions and the delays arising in the 
second or third rounds of questions were mentioned as difficulties with the application. One 
customer had difficulty because the application required information about the existing lights, 
but he didn’t have the records due to the age of the building. Another customer reported the 
application contained an unclear question and that they couldn’t find anyone to help them at 
Duke Energy. One customer suggested that Duke Energy could have a representative assist the 
businesses that were filling out the applications by themselves.  
 
In contrast, vendors who were filling out the applications for customers also had questions, but 
most of them reported that they were answered by WECC.  
 
Delays during the application approval process. Several respondents discussed issues related 
to the application approval time.  One customer was dealing with a Duke Energy representative 
who went on leave and experienced “five months of transferring. I was on a deadline. Got to a 
point where I couldn’t get a hold of anyone. [Original rep’s phone message said] call this 
number, but that [voice mailbox] was full.” Two vendors mentioned that it took a long time and 
many phone calls to meet the Custom program’s calculation requirements, particularly 
exacerbated by the fact that their clients were on a deadline. This is a problem of which Duke 
Energy program managers are well aware, and as discussed elsewhere in this report, the 
managers are currently working to shorten the approval process by working with third party 
vendors to provide more technical assistance. 
 
The complexity of the application process does serve as a deterrence to some prospects. Two 
vendors mentioned that they have declined to submit applications. “I’ll ignore jobs that require 
the custom rebate, I’m [just] selling the materials and don’t charge for [submitting] the 
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application; I need an answer on a rebate within a day.” This vendor had already had a negative 
experience with a two month long delay after submitting the application. Another vendor reports, 
“sometimes it’s not worth it. I did a whole project for $9 cheaper a ballast [rather than doing the 
paperwork]. I don’t usually [absorb the costs] I just don’t say anything [about the rebate] 
sometimes.”  
 
While it may be discomfiting to some to hear that there are vendors who do not want to 
participate in the Custom program because the application process is too complicated or drawn 
out, this may act as a filter that helps Duke Energy better serve customers with larger projects 
that have higher impact. Duke Energy program managers have already mentioned that there 
needs to be a balance between serving as many customers as possible and remaining cost 
effective as a program. As one vendor puts it, “The process for custom is tedious. You have got 
to really want to do it…it eliminates a lot of the smaller projects.” 
 
This is not to say that Duke Energy does not need to continue refine program operations and 
reduce the delays that affect customers. Rather, Duke Energy should find a way to manage 
customer expectations so that customers are aware the Custom program may not suitable for 
smaller projects. Customer and vendor interview responses suggest that vendors may currently 
be providing that filtering, in deciding not to mention rebates for certain projects. However, not 
every customer chooses to work with vendors, and it is that group of customers whose 
expectations may need to be addressed. 
 
Rebate Checks 
For those who completed their approved projects and received the rebate, there were no reports 
of problems associated with receiving the checks. One vendor praised the speed with which the 
checks were sent out. “Their turnaround time is phenomenal.” 
 
Most Successful Aspect 
When asked to state the most successful aspect of the Custom program, some respondents stated 
that the fact that Duke Energy provides the Custom program is valuable in itself. “We’re glad 
that Duke has been partnering with us and giving us something [to work with]”. “I really like 
the custom program. It enables you to kind of go outside the box.”, “The fact that custom exists: 
so that if you do something that’s not prescriptive you still get some incentive for doing it.” 
Another customer reports the Custom rebate was a selling point for their management.  
 
Top Priority for Improvement 
When asked which area should have top priority for improvement, responses were varied, 
sometimes reflecting a lack of knowledge of program requirements. One customer wanted to be 
able to apply for a Custom rebate retroactively, after completing a project. Another customer 
wanted Duke Energy to streamline the application process so that customers could apply without 
having to have vendors sign off on the application. Another customer echoed that suggestion, 
saying when she had to involve vendors she felt obligated to compensate them, but she only had 
enough budget to install the fixtures with in-house staff. One customer who had extreme 
difficulty finding help when her original contact at Duke Energy went on leave wanted to be able 

August 12, 2011 14 Duke Energy 



TecMarket Works Findings 

to check the status of an application online. Several suggested that Duke Energy make it a top 
priority to find a way to reduce uncertainty about the amount of the rebate. 
 
Increasing Participation 
When asked if they had any suggestions on how Duke Energy could increase participation, six 
respondents suggested more marketing. They believe that a lot of people are not well informed 
about the benefits of the program. Two vendors suggested that Duke Energy could increase 
participation by “blessing” qualified vendors, citing the need to overcome customers’ distrust 
because the incentives sounded too high: “I don’t think they actually believe the numbers” and 
“People know there are new lights and they saves energy, but they have no idea how much. 
People roll their eyes and walk away because it sounds too good to be true.” One vendor 
mentioned that having Duke Energy account managers involved to provide customer rate 
information would be helpful. 
 
Comparisons to Other Utilities 
Vendors who worked with clients of other utilities did make some unsolicited comparisons. 
While they were appreciative that Duke Energy offers a Custom program, the most frequent 
comparison was that Duke Energy’s program was harder to sell than those of other utilities 
because of the uncertainty involved in the amount of the rebate. Another common comparison 
was that other utilities had online application submission: “Hand writing and printing and 
scanning [the application] is old school…a lot of other utilities have spreadsheets that you 
populate.” Duke Energy program managers report that while applications cannot be submitted 
online, they are already developing spreadsheets for certain Custom measures including lighting, 
VFDs and compressors that allow fields to be auto-filled with calculations once certain 
parameters are entered. 
 
Overall, the vendors had no serious issues “Very easy to work with Duke.” 
 
Program Improvements Under Way 
Duke Energy’s program managers report that they already have a worksheet-based application 
for custom lighting projects and that they are currently developing a similar application for VFDs 
and air compressors. These templates have been completed and were being tested at the time of 
these interviews, with an anticipated release date at the end of January of 2011. The Custom 
program staff is also in the process of putting together some case studies, targeted to specific 
market segments. 
 
The program managers are aware of customer dissatisfaction with the application response times 
and are working to reduce the time to one month. However, one program manager cautions, “it’s 
a careful balance. The market moves very fast, and we don’t let it govern the quality of our 
review, but customer satisfaction would be diminished if they had to wait [longer]…I would say 
the quality of the review is high; I feel confident when M&V comes back, based on the 
information we’ve reviewed [to determine the level of incentives], it would be very cost 
effective.” 
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In Summary 
The program managers seem well aware of the major issues that face their program: long 
turnaround times and the complexity of the Custom application process. They are actively 
working to address these issues. However, Duke Energy may need to make a business decision 
about whether they should overtly focus projects with higher impacts, and become more 
selective about which small projects are cost effective to support, and manage customer 
expectations so that only projects with larger impacts would likely apply. Conversely, if Duke 
Energy decides that all customers who pay the rider need to be served equally, then the 
unassigned customers who choose to fill out their own applications should be provided some 
technical assistance with the application or provided direction as to where they might obtain 
technical resources. 
 
There is agreement among the interviewees that the Custom program has significant value. As 
one Duke Energy program manager says, “There’s no question that customers are coming up 
with interesting and unique projects that would never fit in the prescriptive program. It’s really 
important that we have the custom program to offer them. There are really interesting projects 
that have very large impacts that are out there…that makes everyone happy.” 
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Appendix A: Program Manager Interview Protocol 
 
Name: __________________________________________________________________ 
 
Title: __________________________________________________________________ 
 
Position description and general responsibilities:  
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
We are conducting this interview to obtain your opinions about and experiences with the 
Commercial and Industrial Incentive Program.  We’ll talk about the Program and its 
objectives, your thoughts on improving the program and its participation rates, and the 
technologies the program covers.  The interview will take about an hour to complete.  May 
we begin? 
 
Program Objectives 
 
1. In your own words, please describe the Commercial and Industrial Incentive Program’s 

objectives.    
 
2. In your opinion, which objectives do you think are being met or will be met? How do you 

think the program’s objectives have changed over time? 
 
3. Are there any program objectives that are not being addressed or that you think should have 

more attention focused on them?  If yes, which ones?  How should these objectives be 
addressed?  What should be changed?  Do you think these changes will increase program 
participation? 

 
4. Should the program objectives be changed in any way because of market conditions, other 

external or internal program influences, or any other conditions that have developed since the 
program objectives were devised?  What changes would you put into place, and how would it 
affect the objectives? 

 
5. Do you think the incentives application process offered through the C&I Incentive program 

is easy to understand and complete?   
 
6. Do you think the incentives offered through the program are large enough to entice the C&I 

community to purchase the high efficiency items?  Why or why not? 
 
7. Do you think the incentives cover the right equipment?  Do you think there is equipment that 

is currently incentivized that should not be, or equipment that is not covered that should be?  
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8. Which measures have been most used?   

 
 

9. What kinds of marketing, outreach and customer contact approaches do you use to make 
your customers aware of the program and its options?  Are there any changes to the program 
marketing that you think would increase participation? 

 
10. How do you inform trade allies and contractors about the program?  How effective has this 

been in getting participation from the contractors? 
 
11. Are there any changes to the incentives or marketing that could possibly increase 

participation in the program? 
 
12. Thinking about how your program enrolls participants, what do you think your level of 

freeridership is for this program? (That is, what percent of the equipment rebated through the 
program would have been purchased and installed without the program’s incentive?)   

 
13. What do you think the level of spillover is for this program?  (That is, what percent of the 

participants take similar actions in their business that are not rebated through the program?) 
 
Overall C&I Incentives Management 
 
14. Describe the use of any advisors, technical groups or organizations that have in the past or 

are currently helping you think through the program’s approach or methods.  How often do 
you use these resources? What do you use them for? 

 
15. Overall, what about the Commercial and Industrial Incentive Program works well and why? 
 
16. What doesn’t work well and why?  Do you think this discourages participation? 
 
17. Can you identify any market or operational barriers that impede a more efficient program 

operation? 
 
18. If you had a magic wand and could change any part of the program what would you change 

and why? 
 
Program Design & Implementation  
 
19. What market information, research or market assessments are you using to determine the 

best target markets or market segments to focus on? 
 
20. What market information, research or market assessments are you using to identify market 

barriers, and develop more effective delivery mechanisms? 
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21. How do you manage and monitor or evaluate contractor involvement or performance? What 
is the quality control and tracking process? What do you do if contractor performance is 
exemplary or below expectations? 

 
23. In your opinion, did the incentives cover enough different kinds of energy efficient products?  

 
1.   Yes      2.   No     99.    DK/NS 

 
If no, 23b.  What other products or equipment should be included?  Why? 

________________________________________________________________________ 

________________________________________________________________________ 
 
24. In what ways can the Commercial and Industrial Incentive Program’s operations be 

improved? 
 
25. Do you have any suggestions for how program participation can be increased?   
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Appendix B: Participant Survey Instrument, Closed Won 
Name: __________________________________________________________________ 
Company: _______________________________________________________________ 
Title: __________________________________________________________________ 
 
Hello, my name is ______.   I am calling on behalf of Duke Energy to conduct a customer 
satisfaction interview about the Smart $aver® Custom Program.  May I speak with 
_____________ please?   
 
If person talking, proceed.  If person is called to the phone reintroduce. 
If not free to talk, ask when would be a good time to call and schedule the call-back: 
 

Call back 1:  Date: ___________,  Time: ______________ AM or PM 
Call back 2:  Date: ___________,  Time: ______________ AM or PM 
Call back 3:  Date: ___________,  Time: ______________ AM or PM 
Call back 4:  Date: ___________,  Time: ______________ AM or PM 
Call back 5:  Date: ___________,  Time: ______________ AM or PM 

         Contact dropped after fifth attempt. 
 
We need your help. Duke Energy has given us your name as someone who might be able to  
share some of your experiences with the Smart $aver® Custom Program. We are not selling 
anything.  We would like to conduct a short interview that will take about 15-20 minutes 
and all your answers will be kept confidential. This information will enable Duke to make 
improvements to the program and the application process.  Would you be able to help us?   
 
Establishing Questions: 
 
ES-0. Would you please tell me what your company does, and what your role is in your 
company? _____________________________________ 
 
ES-1.  Our records indicate that you participated in the Smart $aver® Custom Program in 
<date> and that you installed <technology> through the program and received an incentive 
for your purchase.  Do you recall participating in this program?  
 
   1.  Yes, begin    Skip to Q2. 
   2.  No,   
   99.  DK/NS    
 

 1a. This program was provided through Duke 
Energy.  In this program, your company 
installed <technologies>.  In exchange for 
purchasing the energy efficient option, Duke 
Energy provided your company with an 
incentive.   

 

August 12, 2011 20 Duke Energy 



TecMarket Works Appendices 

 Do you remember participating in this 
program?  

   1.  Yes, begin    Go to Q2. 
   2.  No,   
   99.  DK/NS    

 

If No or DK/NS terminate interview and go to next participant. 

 
ES-3. Please tell me what you remember about the project: How long did it take? Why did 
you decide to undertake the project at that time, rather than sooner or 
later?________________ 
 
Information-Gathering Phase 
 
INFO-1. How did you become aware of the Smart $aver® Custom Program? 
 

a.  Duke Energy sent me a brochure 
b.  A Duke Energy representative told me about it 
c.  Duke Energy website. 
d.  A contractor I was working with told me about the program 
e.  An equipment supplier 
f.  I saw an ad in ____________________________ 
g.  Other ___________________________________ 
h.  DK/NS 

 
INFO-2. At the time you became aware of the program and considered taking advantage of 

the incentive, did you do any additional investigation to confirm the program’s 
participation requirements and program benefits, or was the information you had 
enough for you to make a participation decision? 

 
a.  The information received was adequate 
b.   Didn’t need to confirm/ already knew about it 
c.  Went to the program or Duke Energy web site  
d.  Called or emailed a Duke Energy contact 
e.  Called or emailed a contractor 
f.      Called or emailed an equipment salesperson 
g.   Other:  _________________________________________________ 
h.   DK/NS 

 
If c, d, e, f, g:  

 
INFO-3.  Were you able to get the information you needed about the program’s 

participation requirements and benefits? Note: many may have only heard about this 
through their contractors and thus had minimal involvement, so this question may only apply 
to a few of them.  
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1.   Yes      2.   No     99.    DK/NS 
 
INFO-4.  While you were deciding whether or not you wanted to participate, did you have 

additional questions that were not answered or did you need information that you were 
unable to obtain?    

 
1.   Yes      2.   No     99.    DK/NS 

 
INFO-4a.  What were they? 

_______________________________________________________________________ 

_______________________________________________________________________ 
 

Decision Making 
 

DM-1. What was the primary reason that you decided to purchase or upgrade your 
equipment? (check all  that apply) (FR Survey = #7) 
  

1.  Remodeling 
2.  Cost of repair or maintenance of old unit(s) 
3.  Parts availability 
4.  Reliability issues of old equipment 
5.  Equipment was near or past its projected life  Equipment failure 
6.  Poor performance of old equipment 
7.  Contractor recommendation 
8.  Energy or energy cost Savings  
9.  Environmental concerns 
10.  Got a good deal 
11.  Needed more modern, smarter equipment (energy manager systems 

integration or SmartGrid compatible)   
12.  Other: list them: ___________________________ 

 
Please indicate if the Duke Energy incentive is/was a factor in your 
choice to install the 
more energy efficient equipment instead of other equipment that 
may not have saved as much energy. 
 

A.               Program   assistance/incentive has an influence on our decision, or     

B.                Program assistance/incentive has no influence at all on our decision 

             

 If the Duke Energy incentive was a factor in your decision, please indicate how much of an 
influence  

the program  
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     incentive/service had on your energy efficient equipment choice. Please circle the  

number that best represents 

      the level of influence the program has on 
your equipment choice. (Read 0 and read 10 to 
customer, only read intermediate ratings if customer 
asks for clarification)          

The Duke 
Energy 

program had 
no effect on 

our 
equipment 

choice 

The Duke Energy 
program may have 

had a minor influence 
on our energy 

efficient equipment 
choice. 

The Duke Energy 
program had a 

positive influence in 
our selection of the 

energy efficient 
equipment 

The Duke Energy 
program was one 
of the key reasons 

for the energy 
efficient 

equipment choice, 
but not the most 
important reason 

The Duke 
Energy 

program was 
one of the 

most 
important 

reasons for 
the energy 
efficiency 
equipment 

choice 

The Duke Energy program 
was the primary reason for 

the energy efficient 
equipment choice 

 

0 1 2 3 4 5 6 7 8 9 10 

 
3.    Do you think that you would have or will select the same level of energy efficiency  

      the program information and technical assistance would not have been available to you? 

A.               No, we would make a somewhat different equipment selection or not do the same project 

B.                Not sure what we would do          

C.                Yes, we would make exactly the same equipment choice.    

    

 
DM-2. If Duke Energy did not offer an incentive for _______________, what would you 
have installed? (FR = #1 and #3) 
 

a.  I would not have installed anything at this time 
b.  I would have installed the same equipment but would have needed to wait 

longer 
 

DM-3.  How much later do you think you might have waited to make the purchase without 

the incentive? 

i. Months ___ 
ii. Years ___ 

iii. Other:  ___________________________________ 
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c.  I would have installed __________________ 
 

DM-4a. Why would you have chosen that particular piece of equipment? 
__________________________ 
 
DM-4b. Do you remember whether it was more or less expensive than the equipment 
you eventually installed? _____________________________ 
DM-4c. Do you remember whether it was of higher or lower efficiency than the 
equipment you eventually installed?_____________________ 

 
(Repeat for every type of technology in the project) 
 

 
DM-6. Were there other reasons in addition to the incentive that you went with the higher 
efficiency choice instead of something less efficient?  

 
1.   Yes      2.   No     99.    DK/NS 

 
DM-6a. If yes.... What were the other reasons? 

________________________________________________________________________ 

________________________________________________________________________ 
 

Application Process 
 

App-1. Who filled out the program application forms for your company?   (check all that 
apply). 

a.  I did  
b.  Someone from my company did 
c.  The contractor  
d.  The salesperson 
e.  Someone from Duke Energy  
f.  Other: __________________  
 

 
App-2. Who submitted the completed forms to Duke Energy?   

a.  I did  
b.  Someone from my company did 
c.  The contractor  
d.  The salesperson 
e.  Someone from Duke Energy 
f.  Other: __________________  

 
If they filled it out.  
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App-2a. On a scale of 1 to 10, please rate how easy it was for you to understand 
the application form. Please rate 10 for extremely easy and 1 for extremely difficult. 
(A zero would mean it was too difficult to fill out at all.) 

 
If they don’t recall the application, 

 App-2b.  I’ve emailed you a copy of the application form to refresh your 
memory: Do you remember what part of it was difficult? 
_____________________________ 

 
 

App-3. Did you have any problems receiving the incentive or having the application 
approved?   

 
1.   Yes      2.   No     99.    DK/NS 

 
If yes, App-3a.  Please explain the problem and how it was resolved.  Was it 

resolved to your satisfaction? 
________________________________________________________________________ 

________________________________________________________________________ 
 

 
Spillover – Channeling into Other Programs 

 
Ch-1. When firms have experience with energy efficiency programs or products they 
sometimes make similar decisions to continue the energy savings in other parts of their 
business.  Has your firm taken advantage of any other Duke Energy’s energy efficiency 
programs as a result of your participation in the Smart $aver® Custom program? If yes, 
what? 
 

1. 1.   Yes      2.   No     99.    DK/NS 
  

If yes,  
Ch-1a.  What have you done? – get as much detail as possible.__________  
 
Ch-1b.   How much energy or money do you think you have saved as a result? 

 
Spillover - Electric 

 
Sp-1.  As a result of your participation in Duke Energy’s Smart $aver® Custom program, 
have you made any other electric energy efficiency improvements that do not qualify for 
any incentive or rebate?   
 

1.   Yes      2.   No     99.    DK/NS 
  
If yes,  

Sp-1a.  What have you done? – get as much detail as possible. 
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Sp-1b.   How much energy or money do you think you have saved as a result? 

 
If response provided above,   
 
Sp-2.  Any others?  

1.   Yes      2.   No     99.    DK/NS 
If yes,  

Sp-2a.  What have you done? – get as much detail as possible. 
 

Sp-2b.   How much energy or money do you think you have saved as a result? 
 

 
 

Improvements 
 
Impr-1. One of the objectives that the program would like to see over the next year is 
increased participation of businesses like yours.  Can you think of things that the program 
can do to help increase participation or help increase interest from people like yourself?  
 

a.  Increase general advertising 
b.  Increase advertising in trade media 
c.  Present the program in trade or associated meetings  
d.  Offer larger incentives 
e.  Offer incentives on other items/include other items 
f.  Have program staff call small C&I customers 
g.  Make the process more streamlined for customers 
h.  Make the process more streamlined for contractors 
i.  Other: _______________________________________________ 
 

Impr-2. At any time during your application process, did you need to contact Duke Energy 
to obtain information, or ask about progress on the application, or to obtain any other 
help, assistance or information?    

 
1.   Yes      2.   No     99.    DK/NS 

 
 

If yes,  Impr 2-a.  Were your questions or needs effectively handled by the Duke 
Energy?  

 
1.   Yes      2.   No     99.    DK/NS 

 
Impr 2b. How might this be improved? 

________________________________________________________________________ 

________________________________________________________________________ 
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Impr-3.  Overall, what about the Smart $aver® Program works well and why? 

________________________________________________________________________ 

________________________________________________________________________ 
 

Impr-4. What doesn’t work well and why? 

________________________________________________________________________ 

________________________________________________________________________ 
 
 
Satisfaction 
 
We would like to ask you a few questions about your satisfaction with the program. For 
these questions we would like you to rate your satisfaction using a 1 to 10 scale where a 1 
means that you are very dissatisfied with the program and a 10 means that you are very 
satisfied.   
 

How would you rate your satisfaction with: 
 

Sat-1. The incentive levels provided by the program 
 

1         2         3         4         5        6         7         8         9         10 
 

If score is 8 or less ask: What could have been done to make this better? 
_______________________________________________________________ 

 
 

 
Sat-2. The ease of filling out the participation and incentive forms 

 
1         2         3         4         5        6         7         8         9         10 

 
If score is 8 or less ask: What could have been done to make this better? 
_______________________________________________________________ 

 
 

Sat-3. The time it took for you to receive your incentive 
 

1         2         3         4         5        6         7         8         9         10 
 

If score is 8 or less ask: What could have been done to make this better? 
_______________________________________________________________ 

 
Sat-4. The number and kind of technologies covered in the program 
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1         2         3         4         5        6         7         8         9         10 
 

If score is 8 or less ask: What could have been done to make this better? 
_______________________________________________________________ 

 
Sat-5. The technical expertise of Duke Energy staff 

    
  1         2         3         4         5        6         7         8         9         10 
 
If score is 8 or less ask: What could have been done to make this better? 
_______________________________________________________________ 
 

Sat 6. The information you were provided explaining the program 
 

1         2         3         4         5        6         7         8         9         10 
 

If score is 8 or less ask: What could have been done to make this better? 
_______________________________________________________________ 

 
Sat 7. Considering all aspects of the program, how would you rate your overall 
satisfaction with the Smart $aver® Custom Program?  

 
1         2         3         4         5        6         7         8         9         10 

 
Sat-7a. If score is 8 or less ask:  What could have been done to make your 
experience better, or have we already covered it? 

________________________________________________________________________ 
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Appendix C: Program Manager Interview Protocol 
Name: __________________________________________________________________ 
Company: _______________________________________________________________ 
Title: __________________________________________________________________ 
 
Hello, my name is ______.   I am calling on behalf of Duke Energy. Duke Energy is 
currently evaluating how well their Smart $aver® Custom program is doing, and your 
name came up as someone who might be willing to share any ideas you have on how Duke 
might increase customer participation in the Smart $aver® Custom. Would you be willing 
to help? I would like do a short interview you that will take about 15 minutes.  May I speak 
with _____________ please?   
 
If person talking, proceed.  If person is called to the phone reintroduce. 
If not free to talk, ask when would be a good time to call and schedule the call-back: 
 

Call back 1:  Date: ___________,  Time: ______________ AM or PM 
Call back 2:  Date: ___________,  Time: ______________ AM or PM 
Call back 3:  Date: ___________,  Time: ______________ AM or PM 
Call back 4:  Date: ___________,  Time: ______________ AM or PM 
Call back 5:  Date: ___________,  Time: ______________ AM or PM 

         Contact dropped after fifth attempt. 
 
 
Establishing Questions: 
 
ES-0. Would you please tell me what your company does, and what your role is in your 
company? _____________________________________ 
 
ES-1.  Our records indicate that you submitted an application to the Smart $aver® Custom 
Program in <date> and that you either did not or were not able to participate in the 
program. 
 
Do you recall submitting the application for this program?  
 
   1.  Yes, begin    Skip to Q2. 
   2.  No,   
   99.  DK/NS    
 

 1a. This program was provided through Duke 
Energy.  In this program, Duke Energy 
provides incentives for companies to install an 
energy efficient technologies.    

 
 Do you remember submitting an application 

for this program?  
   1.  Yes, begin    Go to Q2. 
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   2.  No,   
   99.  DK/NS    

 

If No or DK/NS terminate interview and go to next participant. 

 
ES-3. Please tell me what you remember about the intended project: Did you go ahead and 
do the project? Is it completed? How long did it take? Why did you decide to undertake the 
project at that time, rather than sooner or later?________________ 
 
Information-Gathering Phase 
 
INFO-1. How did you become aware of the Smart $aver® Custom Program? 
 

i.  Duke Energy sent me a brochure 
j.  A Duke Energy representative told me about it 
k.  Duke Energy website. 
l.  A contractor I was working with told me about the program 
m.  An equipment supplier 
n.  I saw an ad in ____________________________ 
o.  Other ___________________________________ 
p.  DK/NS 

 
INFO-2. At the time you became aware of the program and considered taking advantage of 

the incentive, did you do any additional investigation to confirm the program’s 
participation requirements and program benefits, or was the information you had 
enough for you to make a participation decision? 

 
i.  The information received was adequate 
j.      Didn’t need to confirm/ already knew about it 
k.  Went to the program or Duke Energy web site  
l.  Called or emailed a Duke Energy contact 
m.  Called or emailed a contractor 
n.   Called or emailed an equipment salesperson 
o.   Other: ___________________________________________________ 
p.   DK/NS 

 
If c, d, e, f, g:  

 
INFO-3.  Were you able to get the information you needed about the program’s 

participation requirements and benefits? Note: many may have only heard about this 
through their contractors and thus had minimal involvement, so this question may only apply 
to a few of them.  

 
1.   Yes      2.   No     99.    DK/NS 
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INFO-4.  While you were deciding whether or not you wanted to participate, did you have 
additional questions that were not answered or did you need information that you were 
unable to obtain?    

 
1.   Yes      2.   No     99.    DK/NS 

 
INFO-4a.  What were they? 

_______________________________________________________________________ 

_______________________________________________________________________ 
 

Decision Making 
 

DM-1. What was the primary reason that you decided to purchase or upgrade your 
equipment? (check all that apply) 
  

13.  Remodeling 
14.  Cost of repair or maintenance of old unit(s) 
15.  Parts availability 
16.  Reliability issues of old equipment 
17.  Equipment was near or past its projected life  Equipment failure 
18.  Poor performance of old equipment 
19.  Contractor recommendation 
20.  Energy or energy cost Savings  
21.  Environmental concerns 
22.  Got a good deal 
23.  Needed more modern, smarter equipment (energy manager systems 

integration or SmartGrid compatible)   
24.  Other: list them: ___________________________ 

 
DM-1a. Once you learned you were not able to participate in Smart $aver®, what did you 
decide to do? 
 

a.  Installed anyway 
b.  Installed later 
c.  Delayed indefinitely 
d.  Cancelled Project 
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If DM-1a=Installed anyway, 
 
DM-2a. What did you have installed? ___________________________________________ 

 
Repeat the following questions for each measure installed: 
 
DM-2b Is this the same equipment on your Smart $aver® application? Y/N________ 
 
DM-2c If not, how is it different?___________________________________________ 

 
a.  Price higher 
b.  Price lower 
c.  More efficient 
d.  Less efficient 
e.  Other _______________________________________________ 

 
If DM-1a=Installed later.  
 

DM-3a. When did you install the equipment? ___________ 
DM-3b. Why did you decide to install at that time rather than sooner? 
DM-3c. What did you have installed? 
___________________________________________ 
 
Repeat the following questions for each measure installed: 
 
DM-3d. Is this the same equipment on your Smart $aver® application? Y/N________ 
 
DM-3e. If not, how is it different?___________________________________________ 

 
a.  Price higher 
b.  Price lower 
c.  More efficient 
d.  Less efficient 
e.  Other _______________________________________________ 

 
If DM-1a=Delayed indefinitely:  

 
DM-4a. When do you realistically expect the project to start? 
______________________ 
DM-4b. Why do you expect the project to start then, rather than sooner? 
DM-4c. What do you plan to install? 
___________________________________________ 
 
Repeat the following questions for each measure installed: 
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DM-4d. Is this the same equipment on your Smart $aver® application? Y/N________ 
 
DM-4e. If not, how is it different?___________________________________________ 

 
a.  Price higher 
b.  Price lower 
c.  More efficient 
d.  Less efficient 
e.  Other _______________________________________________ 

 
If DM-1a=Cancelled project. 

 
DM-5a. Can you please share with me the reasons you cancelled the project? 
_____________________________________________________________  

 
Skip DM-6 and DM-7, go to next section. 

 
DM-6. I would like to ask how important the project cost (or the cost of the initial capital 
outlay), was in your decision making.  Would you say the project cost was… (read and check 
the best response).  

 
a.  The primary deciding factor for selecting the equipment, 
b.  One of the more important deciding factors.  
c.  An important reason, but not more so than other reasons 
d.  One of the reasons, but it was a minor or unimportant reason, or 
e.  It was not a reason at all, 
f.  DK/NS.    
 

DM-7. I would like to ask how important the cost of energy (or the ongoing costs of energy 
usage), were in your decision making.  Would you say the energy cost was… (read and check 
the best response).  

 
a.  The primary deciding factor for selecting the equipment, 
b.  One of the more important deciding factors.  
c.  An important reason, but not more so than other reasons 
d.  One of the reasons, but it was a minor or unimportant reason, or 
e.  It was not a reason at all, 
f.  DK/NS.    

________________________________________________________________________ 

________________________________________________________________________ 
 

Application Process 
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App-1. Who filled out the program application forms for your company?   (check all that 
apply). 

a.  I did  
b.  Someone from my company did 
c.  The contractor  
d.  The salesperson 
e.  Someone from Duke Energy  
f.  Other: __________________  
 

 
App-2. Who submitted the completed forms to Duke Energy?   
 

a.  I did  
b.  Someone from my company did 
c.  The contractor  
d.  The salesperson 
e.  Someone from Duke Energy 
f.  Other: __________________  

 
If they filled it out.  

App-2a. On a scale of 1 to 10, please rate how easy it was for you to understand 
the application form. Please rate 10 for extremely easy and 1 for extremely difficult. 
(A zero would mean it was too difficult to fill out at all.) 

 
If they don’t recall the application, 

 App-2b.  I’ve emailed you a copy of the application form to refresh your 
memory: Do you remember what part of it was difficult? 
_____________________________ 

 
 
App-3. Did you have any problems receiving the incentive or having the application 
approved?   

 
1.   Yes      2.   No     99.    DK/NS 

 
If yes, App-3a.  Please explain the problem and how it was resolved.  Was it 

resolved to your satisfaction? 
________________________________________________________________________ 

________________________________________________________________________ 
 

 
Spillover – Channeling into Other Programs 

 
Ch-1. When firms have experience with energy efficiency programs or products they 
sometimes make similar decisions to continue the energy savings in other parts of their 
business.  Has your firm taken advantage of any other Duke Energy’s energy efficiency 
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programs as a result of your participation in the Smart $aver® Custom program? If yes, 
what? 

2. 1.   Yes      2.   No     99.    DK/NS 
  

If yes,  
Ch-1a.  What have you done? – get as much detail as possible.__________  
 
Ch-1b.   How much energy or money do you think you have saved as a result? 

 
Spillover - Electric 

 
Sp-1.  As a result of your participation in Duke Energy’s Smart $aver® Custom program, 
have you made any other electric energy efficiency improvements that do not qualify for 
any incentive or rebate?   
 

1.   Yes      2.   No     99.    DK/NS 
  
If yes,  

Sp-1a.  What have you done? – get as much detail as possible. 
 

Sp-1b.   How much energy or money do you think you have saved as a result? 
 
If response provided above, 
   
Sp-2.  Any others?  

1.   Yes      2.   No     99.    DK/NS 
If yes,  

Sp-2a.  What have you done? – get as much detail as possible. 
 

Sp-2b.   How much energy or money do you think you have saved as a result? 
 

 
 

Improvements 
 
Impr-1. One of the objectives that the program would like to see over the next year is 
increased participation of businesses like yours.  Can you think of things that the program 
can do to help increase participation or help increase interest from people like yourself?  
 

a.  Increase general advertising 
b.  Increase advertising in trade media 
c.  Present the program in trade or associated meetings  
d.  Offer larger incentives 
e.  Offer incentives on other items/include other items 
f.  Have program staff call small C&I customers 
g.  Make the process more streamlined for customers 
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h.  Make the process more streamlined for contractors 
i.  Other: _______________________________________________ 
 

Impr-2. At any time during your application process, did you need to contact Duke Energy 
to obtain information, or ask about progress on the application, or to obtain any other 
help, assistance or information?    

 
1.   Yes      2.   No     99.    DK/NS 

 
 

If yes,  Impr 2-a.  Were your questions or needs effectively handled by the Duke 
Energy?  

 
1.   Yes      2.   No     99.    DK/NS 

 
Impr 2b. How might this be improved? 

________________________________________________________________________ 

________________________________________________________________________ 
 
 
Impr-3.  Overall, what about the Smart $aver® Program works well and why? 
________________________________________________________________________ 

________________________________________________________________________ 
 

Impr-4. What doesn’t work well and why? 

________________________________________________________________________ 

________________________________________________________________________ 
 
 
Satisfaction 
We would like to ask you a few questions about your satisfaction with the program’s 
offerings. For these questions we would like you to rate your satisfaction using a 1 to 10 
scale where a 1 means that you are very dissatisfied with the program and a 10 means that 
you are very satisfied.   
 

How would you rate your satisfaction with: 
 

Sat-1. The incentive levels provided by the program 
 

1         2         3         4         5        6         7         8         9         10 
 

If score is 8 or less ask: What could have been done to make this better? 
_______________________________________________________________ 
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Sat-2. The ease of filling out the participation and incentive forms 

 
1         2         3         4         5        6         7         8         9         10 

 
If score is 8 or less ask: What could have been done to make this better? 
_______________________________________________________________ 

 
 

Sat-3. The time it took for you to receive notice on whether the application was 
approved or declined. 

 
1         2         3         4         5        6         7         8         9         10 

 
If score is 8 or less ask: What could have been done to make this better? 
_______________________________________________________________ 

 
Sat-4. The number and kind of technologies covered in the program 

 
1         2         3         4         5        6         7         8         9         10 

 
If score is 8 or less ask: What could have been done to make this better? 
_______________________________________________________________ 

 
Sat-5. The technical expertise of Duke Energy staff 

    
  1         2         3         4         5        6         7         8         9         10 
 
If score is 8 or less ask: What could have been done to make this better? 
_______________________________________________________________ 
 

Sat 6. The information you were provided explaining the program 
 

1         2         3         4         5        6         7         8         9         10 
 

If score is 8 or less ask: What could have been done to make this better? 
_______________________________________________________________ 

 
Sat 7. Considering all aspects of the program, how would you rate your overall 
satisfaction with the Smart $aver® Custom Program’s application process?  

 
1         2         3         4         5        6         7         8         9         10 

 
Sat-7a. If score is 8 or less ask:  What could have been done to make your 
application experience better, or have we already covered it? 

________________________________________________________________________ 
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Executive Summary 
 
Significant Impact Evaluation Findings 

Significant Impact Evaluation Findings for Linear Fluorescent 
Measures 
 

• Energy and coincident peak demand savings realization rates for kWh and coincident 
peak kW for linear fluorescent lighting were 1.73 (energy) and 1.36 (demand) 
respectively, indicating the program planning estimates were conservative estimates of 
linear fluorescent lighting savings.  

• Measurement and verification (M&V) activities conducted for this study produced an 
estimate of 6,384 lighting equivalent full load hours (EFLH), compared to a program 
planning estimate of 3,680 EFLH. 

• M&V activities estimated a coincidence factor (CF) of 0.76, compared to a program 
planning estimate of 0.9. 

• Although there were some small differences between the number of fixtures recorded in 
the program tracking database versus the number of fixtures in the field, the overall 
installation verification rate was 1.00. 

• Program planning and M&V estimates of baseline fixture wattage were within 2%.  
M&V estimates of efficient fixture watts were an average of about 7% lower than 
program planning estimates, indicating conservative values of fixture watts were used 
during program design. 

 

Significant Impact Evaluation Findings for Occupancy Sensor 
Measures 
 

• Energy and coincident peak demand savings realization rates for kWh and kW for 
occupancy sensor measures were 1.19 and 0.75 respectively, indicating the program 
planning estimates were conservative estimates of occupancy sensor kWh savings, but 
overestimated occupancy sensor coincident peak kW savings. 

• M&V activities conducted for this study produced an estimate of 5,665 lighting 
equivalent full load hours (EFLH) before the installation of occupancy sensors, compared 
to a program planning estimate of 3,680 EFLH. 

• M&V activities produced an estimate of connected lighting kW per occupancy sensor 
that was 31% lower than the program assumption.  Many of the occupancy sensors in the 
study were controlling a single fixture, which contributed to the reduced connected watts 
per sensor. 

• M&V activities estimated an average kWh savings of 45% of the uncontrolled 
consumption and an average kW savings of 37% of the uncontrolled demand, compared 
to the program estimate of 30% for both kWh and kW.  Although the kW savings as a 
percentage of the baseline estimated from M&V was higher, the connected load per 
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sensor was less, thus the overall demand savings per sensor from M&V was less than the 
program estimate. 

 
A summary of the impact findings is presented in the standardized Duke Energy Program Impact 
Metrics Tables below.  
 
Table ES-1. Program Impact Metrics Summary for North and South Carolina 

Metric Result 
Number of Program Participants January 2009 
 through February 29, 2012 2261 projects 

Gross Coincident Peak kW per unit kW/unit 
3 Lamp T5HO replacing T12 0.027 

HPT8 4ft 2 lamp, T12 to HPT8 0.027 
HPT8 4ft 4 lamp, T12 to HPT8 0.057 

Low Watt T8 lamps, 4ft 0.005 
LW HPT8 4ft 2 lamp, replace T8 0.016 
LW HPT8 4ft 3 lamp, replace T8 0.021 
LW HPT8 4ft 4 lamp, replace T8 0.031 

T12 8ft 1 lamp retrofit to HPT8 T8 4ft 2 lamp 0.022 
T8 2ft 1 lamp 0.009 
T8 2ft 2 lamp 0.021 
T8 4ft 2 lamp 0.017 
T8 4ft 3 lamp 0.037 
T8 4ft 4 lamp 0.039 
T8 8ft 1 lamp 0.021 
T8 8ft 2 lamp 0.013 

Occupancy Sensors under 500 W 0.082 
Occupancy Sensors over 500 W 0.197 

Gross kWh per unit kWh/unit 
3 Lamp T5HO replacing T12 140.5 

HPT8 4ft 2 lamp, T12 to HPT8 142.3 
HPT8 4ft 4 lamp, T12 to HPT8 294.3 

Low Watt T8 lamps, 4ft 25.5 
LW HPT8 4ft 2 lamp, replace T8 83.5 
LW HPT8 4ft 3 lamp, replace T8 108.3 
LW HPT8 4ft 4 lamp, replace T8 159.6 

T12 8ft 1 lamp retrofit to HPT8 T8 4ft 2 lamp 116.5 
T8 2ft 1 lamp 44.7 
T8 2ft 2 lamp 108.5 
T8 4ft 2 lamp 89.4 
T8 4ft 3 lamp 191.5 
T8 4ft 4 lamp 204.3 
T8 8ft 1 lamp 108.5 
T8 8ft 2 lamp 70.2 

Occupancy Sensors under 500 W 512.6 
Occupancy Sensors over 500 W 1275.6 

Gross therms per unit N/A 
Freeridership rate 41.0% 
Spillover rate 46.5% 
Self Selection and False Response rate 0.0% 
Total Discounting to be applied to Gross values 105.5% 
Net Coincident Peak kW per unit kW/unit 
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Metric Result 
3 Lamp T5HO replacing T12 0.028 

HPT8 4ft 2 lamp, T12 to HPT8 0.029 
HPT8 4ft 4 lamp, T12 to HPT8 0.060 

Low Watt T8 lamps, 4ft 0.005 
LW HPT8 4ft 2 lamp, replace T8 0.017 
LW HPT8 4ft 3 lamp, replace T8 0.022 
LW HPT8 4ft 4 lamp, replace T8 0.032 

T12 8ft 1 lamp retrofit to HPT8 T8 4ft 2 lamp 0.023 
T8 2ft 1 lamp 0.009 
T8 2ft 2 lamp 0.022 
T8 4ft 2 lamp 0.018 
T8 4ft 3 lamp 0.039 
T8 4ft 4 lamp 0.041 
T8 8ft 1 lamp 0.022 
T8 8ft 2 lamp 0.014 

Occupancy Sensors under 500 W 0.087 
Occupancy Sensors over 500 W 0.208 

Net kWh per unit kWh/unit 
3 Lamp T5HO replacing T12 148.2 

HPT8 4ft 2 lamp, T12 to HPT8 150.1 
HPT8 4ft 4 lamp, T12 to HPT8 310.5 

Low Watt T8 lamps, 4ft 26.9 
LW HPT8 4ft 2 lamp, replace T8 88.1 
LW HPT8 4ft 3 lamp, replace T8 114.2 
LW HPT8 4ft 4 lamp, replace T8 168.4 

T12 8ft 1 lamp retrofit to HPT8 T8 4ft 2 lamp 122.9 
T8 2ft 1 lamp 47.2 
T8 2ft 2 lamp 114.5 
T8 4ft 2 lamp 94.3 
T8 4ft 3 lamp 202.1 
T8 4ft 4 lamp 215.5 
T8 8ft 1 lamp 114.5 
T8 8ft 2 lamp 74.1 

Occupancy Sensors under 500 W 540.8 
Occupancy Sensors over 500 W 1345.8 

Net therms per unit N/A 

Measure Life 10yr (linear fluorescent) 
8yr (occupancy sensor) 

 

Net to Gross  
The net to gross analysis is based on participant self-reports and complies with standard 
evaluation practices and protocols, including the California Evaluation Protocols (TecMarket 
Works, April 2006).  The net to gross analysis produced a net to gross ratio of 1.055 at the 
program level. That is, the program saved 5.5% greater savings than the measures installed via 
the program incentive because the program induced participants to take additional energy 
efficiency actions beyond those incented by the program. This analysis is consistent with other 
similar programs in which the participant spillover rate (46.5%) is slightly greater than the rate of 
freeridership (43.8% for linear fluorescents and 39.7% for occupancy sensors).  
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Recommendations 
Based on the results of the impact evaluation, the TecMarket Works team has the following 
recommendations: 
 

1. Conservative estimates of lighting EFLH should be updated with M&V results. 
2. The weighted average self-reported operating hours were 5,412 EFLH, which represents 

a better estimate of lighting EFLH than the standard estimate of 3,680 EFLH.  Consider 
including the self-reported operating hours in the ex-ante estimates of measure savings.  

3. The measured coincidence factor of 0.76 was lower than the program planning estimate 
of 0.90. Consider revising the coincidence factor assumption to 0.76 for future program 
planning activities. 

4. The Carolina program estimates do not include HVAC interactive effects.  Consider 
including HVAC interactive effects in the measure savings calculations.  The HVAC 
interactive effects calculated in this evaluation increased kWh savings by 4.2% and 
increased demand savings by 20%. 
 

 
Significant Process Evaluation Findings 

Key Findings from the Management Interviews 

• All interviewees agree that Smart $aver Prescriptive program forms an important 
cornerstone of Duke Energy’s offerings for their business customers. 

• Interviewees agree that the trade ally network continues to be the most effective way for 
customers to learn about the program.  

• There seems to be widespread agreement among the interviewees that the Smart $aver 
website is being successfully used as the key repository of information about Smart 
$aver, as well as the source for the latest information on any program or measure 
changes. 

• Duke Energy staff are in agreement that WECC’s application processing and fulfillment 
services, while excellent in the past, has suffered a decrease in performance that has not 
yet been resolved. 

• WECC has not been able to successfully communicate to the Duke Energy program 
managers their approach to implementing the trade ally network. 
 

Key Findings from the Participant Surveys 
• The most common type of participation in the prescriptive Smart $aver program involved 

retrofit installations of T8 fluorescent lighting (66 out of 84 participants in the survey, or 
78.6%).  Most of the other measures were occupancy sensor installations (14 out of 84 
participants, or 16.7%) 
 

• The median rebate amount received by survey participants for fluorescent lighting 
installations was $279, and the median amount for occupancy sensor installations was 
$490. 
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• The most frequent channels for learning about Smart $aver were through trade allies 

(32.1% or 27 out of 84), the information provided by the Smart $aver program (15.5% or 
13 out of 84) and from Duke Energy representatives directly (14.3% or 12 out of 84). 
 

• Most participants got their rebate applications from the Duke Energy website (52.4% or 
44 out of 84), with trade allies being the other main source for applications (31.0% or 26 
out of 84). 
 

• Nearly one out of five (18.6% or 13 out of 70) Smart $aver participants who installed 
fluorescent lighting reported problems receiving their rebates, while none of those who 
installed occupancy sensors reported problems (0.0% or 0 out of 14). 
 

• The most common reason for purchasing the energy efficient equipment was to reduce 
energy costs, mentioned by 59.5% (50 out of 84), while the incentive rebate itself was a 
distant second, mentioned by 28.6% (24 out of 84). 
 

• Nearly every participant in this survey who installed fluorescent lighting was replacing an 
existing unit (98.6% or 69 out of 70), while this was the case with only half (50.0% or 7 
out of 14) or the occupancy sensor installations.  For at least 28.6% (4 out of 14) of the 
occupancy sensor installations, it was the first equipment of its type installed by the 
organization.  Among those that replaced existing equipment, about half (48.7% or 37 out 
of 76) described the equipment that was replaced as being in “good” working order. 
 

• Only a third of participants (33.3% or 28 out of 84) say that without Smart $aver, they 
would have purchased exactly the same equipment at exactly the same time, while 27.4% 
(23 out of 84) say that without Smart $aver they would have continued to use their 
existing equipment.   
 

• Overall satisfaction with the Smart $aver program was high:  89.3% (75 out of 84) rated 
their satisfaction an “8” or higher on a 10-point scale.  The specific aspect of the program 
that they were most satisfied with was the information explaining the program (84.5% or 
71 out of 84 rated this aspect an “8” or higher), and the aspect they were least satisfied 
with was the amount of the rebate offered (only 66.7% or 56 out of 84 rated this aspect an 
“8” or higher). 
 

• When asked what they liked least about participating in Smart $aver, the most common 
complaints had to do with paperwork and difficulties with application forms, mentioned 
by 26.2% (22 out of 84). 
 

• When asked what they’d recommend to improve the Smart $aver program, the most 
common response was that more types of equipment should be included in the program, 
mentioned by 21.4% (18 out of 84). 
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Recommendations 

1) When Duke Energy is faced with a difference in opinion over more than one outreach 
approach, Duke Energy should develop analysis plans for testing the comparative 
effectiveness of the different approaches. This may require that each approach be tested 
in a different region, or that Duke Energy defines, a priori, what should be the baseline 
performance against which a new outreach approach should be tested. Developing an 
analysis plan prior to gathering research will help define what kinds of data should be 
gathered in order to make a sound program-wide decision. 

2) Duke Energy should consider formally structuring a market intelligence effort that 
leverages existing outreach efforts to the trade allies. The benefit of a structured 
information gathering effort will allow Duke Energy to have quantitative data on past 
trade ally behavior that can be used to prioritize future trade ally outreach strategies. 
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Introduction and Purpose of Study 

 
Overview and Objective 
This document presents the process and impact evaluation report for Duke Energy’s Non-
Residential Smart Program as it was administered in the Carolina System. The evaluation was 
conducted by TecMarket Works, and subcontractors BuildingMetrics, Inc., Architectural Energy 
Corporation, Yinsight, Inc, and Matthew Joyce.   
 
The objective of the process evaluation is to document program operations and identify if there 
are any areas of improvement for future program implementation.  
 
The focus of the impact evaluation is on linear fluorescent lighting fixtures and occupancy 
sensors.  A previous report examined high-bay lighting fixtures, which were and still are the 
dominant measure adopted by program participants.  As the program has matured, linear 
fluorescent lighting and occupancy sensors savings have increased as a percentage of total 
program savings.  This report was prepared in response to emergence of these two measure types 
as significant measures in the overall program portfolio. 

Summary of the Evaluation Data 
The findings presented in this report were analyzed using survey data from participants and 
stakeholders in the Smart $aver program as presented in Table 1 below.    
 
Table 1. Evaluation Date Ranges 

Evaluation Component 
Start Date of 

EMV 
Participation 

End Date of 
EMV 

Participation1 
Dates of Analysis2 

Participant Surveys January 2009 February 2012 April 16, 2012 –  
May 8, 2012 

Trade Ally Surveys January 2009 February 2012 July 2012 
Program Manager and Vendor 
Interviews  January 2009 February 2012 Apr 16, 2012 –  

Oct 15 2012 
Engineering Estimates January 2009 February 2012 10/19/12 – 12/13/12 
Short Term M&V of Selected Fixtures January 2009 February 2012 8/23/12 – 9/21/12 

 

                                                 
1 Cut-off date for when customer became a participant in Smart $aver, and last date of pre consumption data before 
post EE measure install data can be used in the EMV analysis. 
2 Start date is the date that data collection began, and the end date is the last day of data collection.   
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Description of Program 
The Smart $aver Prescriptive program is designed to motivate Duke Energy’s commercial and 
industrial customers to install high efficiency equipment that they otherwise might not have 
chosen, by offering rebates up to 50% of the project cost on selected equipment. The Smart $aver 
Prescriptive program is offered in conjunction with a Custom program, which will be evaluated 
in a separate study. The measures offered through the prescriptive program have pre-calculated 
ex ante energy savings, while the measures eligible for the custom program requires project-
specific energy savings calculations to be submitted with each application. The combination of 
both programs allows Duke Energy customers a flexible range of options to meet their individual 
needs for energy efficient equipment.  

The Smart $aver program achieves their objectives by stimulating the market through “trade 
allies”, the distributors and contractors offering high efficiency equipment. This marketing 
approach through nurturing a network of trade allies has been found successful in past 
evaluations. The Smart $aver program has been run by one program manager in the past, who 
has since moved on. In June and September of 2010, Duke Energy brought on two new program 
managers so that the Smart $aver prescriptive program had one program manager for the 
Carolinas and another for the Midwest states. 
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Methodology 
 
Overview of the Evaluation Approach 
The process evaluation had three components: management interviews, trade ally interviews, and 
participant surveys.  The impact evaluation employed a tracking system review, onsite surveys 
and short term Measurement and Verification (M&V) of selected lighting fixtures and occupancy 
sensors using portable data loggers. 

Study Methodology 
Management Interviews 

Management interviews were conducted with program implementation staff and management in 
order to capture their insights about the programs operations and challenges. We interviewed:  

• Three Duke Energy Managers and two Duke Energy Smart $aver program managers 
• Two Duke Energy account managers 
• Three WECC program staff and one WECC trade ally representative 
• Two project managers from CustomerLink 
• One technical consultant 

 
Trade Ally Interviews 

Ten Non-Residential Smart $aver trade allies were interviewed in June of 2012.  All of the 
interviews were conducted with a sales manager within the firm or an equivalent representative.  
Each of the respondents indicated that they were the individual within their company who had 
the most experience and was the most acquainted with the program.  The interview protocol used 
during these interviews can be found in Appendix D: Trade Ally Interview Instrument.   
 
The interviews were written to cover various aspects of the program, such as program operations, 
aspects of trade allies’ involvement, incentive levels applied, covered technologies, and program 
effects from the trade allies’ perspectives.  

 
Participant Surveys 

The sample list provided by Duke Energy consisted of 1,011 organizations in North Carolina and 
11 organizations in South Carolina.  Out of a total of 1,022 organizations across the Carolina 
Systems, 257 (25.1% of 1,022) were called and of these, 84 (32.7% of 257) completed the 
survey. The response rate for this study is 32.7 percent of those contacted, representing 8.2% of 
the 1,022 population. Of these, 81 surveys (96.4% of 84) with usable responses were completed 
for organizations in North Carolina and 3 surveys (3.6% of 84) were completed for organizations 
in South Carolina.   
 

Engineering Estimates 
The evaluation team conducted field M&V on a sample of linear fluorescent lighting and 
occupancy sensor participants to estimate savings for this measure.  The field M&V consisted of 
a site visit, verification of the quantity and type of incented lighting fixtures, verification of 
fixture wattage assumptions against manufacturer’s catalog data, interviews with customers to 
identify the type and quantity of the replaced fixtures, and short-term monitoring of lighting 
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system operation using light loggers to measure operating hours.  The field M&V activities were 
conducted by TecMarket Works’ sub-contractors and the results were forwarded to Architectural 
Energy Corporation for analysis and to BuildingMetrics for confirmation.  The field M&V 
activities were compliant with the International Performance Measurement and Verification 
Protocols (IPMVP) Option A – Partially measured, retrofit isolation protocol. 
 
Lighting program participation records covering the period from January 2009 through the end 
of February 2012 were obtained from Duke Energy.  The data, delivered as an Excel spreadsheet 
flat file, contained customer name and address, installing vendor contact information, measure 
descriptions, unit energy savings estimates, number of measures installed, lighting operating 
hours, installed fixture watts, rebate amounts, and so on.  These data were examined to identify 
which of the measures promoted by the program were adopted by program participants and in 
what numbers, how the energy savings in the tracking system compared to the program savings 
estimates, and the availability of any customer description data that could be used in the analysis. 

Data collection methods, sample sizes, and sampling methodology 
Management Interviews 

Management interviews were conducted with program implementation staff and management in 
order to capture their insights about the programs operations and challenges. We interviewed:  
 

• Three Duke Energy Managers and two Duke Energy Smart $aver program managers 
• Two Duke Energy account managers 
• Three WECC program staff and one WECC trade ally representative 
• Two project managers from CustomerLink 
• One technical consultant 

 
Trade Ally Interviews 

Ten Non-Residential Smart $aver trade allies were interviewed in June of 2012 from a random 
selection of 132 trade allies with contact information. 

 
Participant Surveys 

The sample list provided by Duke Energy consisted of 1011 organizations in North Carolina and 
11 organizations in South Carolina.  Out of a total of 1022 organizations across the Carolina 
System, 257 (25.1% of 1022) were called and of these, 84 (32.7% of 257) completed the survey 
for a total response rate of 8.2% (84 out of 1022). Of these, 81 surveys (96.4% of 84) with usable 
responses were completed for organizations in North Carolina and 3 surveys (3.6% of 84) were 
completed for organizations in South Carolina.  Most respondents’ organizations received 
incentives for purchasing Fluorescent Lighting (83.3% or 70 out of 84), while the rest received 
incentives for purchasing Occupancy Sensors (16.7% or 14 out of 84).  Because organizations 
could receive multiple rebates, these 84 organizations accounted for a total of 193 Smart $aver-
rebated equipment installations. 
 

Engineering Estimates 
The sampling plan incorporates a stratified random sample approach, where the projects are 
stratified according to technology type (linear fluorescent and occupancy sensors), and sampled 
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randomly within each stratum. A sample of 25 projects, representing 38 individual measures, 
was used in the study.  

Number of completes and sample disposition for each data collection 
effort 

Trade Ally Interviews 
From the list of 132 records, 10 trade allies were contacted for interviews in June of 2012.   

 
Participant Surveys 

The sample list provided by Duke Energy consisted of 1011 organizations in North Carolina and 
11 organizations in South Carolina.  Out of a total of 1022 organizations across the Carolina 
System, 257 (25.1% of 1022) were called and of these, 84 (32.7% of 257) completed the survey 
for a total response rate of 8.2% (84 out of 1022). Of these, 81 surveys (96.4% of 84) with usable 
responses were completed for organizations in North Carolina and 3 surveys (3.6% of 84) were 
completed for organizations in South Carolina.  Most respondents’ organizations received 
incentives for purchasing Fluorescent Lighting (83.3% or 70 out of 84), while the rest received 
incentives for purchasing Occupancy Sensors (16.7% or 14 out of 84).  Because organizations 
could receive multiple rebates, these 84 organizations accounted for a total of 193 Smart $aver-
rebated equipment installations. 
 

Engineering Estimates 
At the conclusion of the evaluation, last minute customer refusals eliminated two of the sites 
from the sample. One of the occupancy sensor sites was not successfully monitored and thus 
eliminated from the sample. The achieved sample is shown in the table below. 
 
Table 2.  Status of 2009-2012 Linear Fluorescent and Occupancy Sensor Sample 

Group Sample 
Size Completed Notes 

Linear Fluorescent 15 14 Customer refusal.  1 site dropped. 

Occupancy Sensor 10 8 Customer refusal, loggers did not record any data.  2 
sites dropped. 

 
More information can be found in the section “Sample Design” on page 17. 

Expected and achieved precision  
Participant Surveys 

The survey sample methodology had an expected precision of 90% +/- 10.0% and an achieved 
precision of 90% +/-8.6%. 
 

Engineering Estimates 
A sample meeting +/- 10% relative precision at 90% confidence was selected.  A coefficient of 
variation of 0.3 was assumed for lighting measure population. 
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Impact Analysis  
The impact evaluation employed a tracking system review, an engineering review of the lighting 
measure savings calculations, and field measurement and verification (M&V) of selected lighting 
measures.   
 
Tracking Data Analysis 
The tracking system review revealed that a few measures were responsible for the majority of the 
savings.  Tracking data for the Carolina System obtained from Duke Energy from January 2009 
through February 2012 show the following breakdown of energy savings by measure: 
 

 
Figure 1.  Measure Contribution to Carolina System C&I Program Savings 
 
Note lighting measures made up 91% of the total reported savings.  Lighting was dominated by 
high-bay applications, making up 64% of the total lighting savings.   
 

 
Figure 2.  Lighting Measure Savings Distribution 
 

Carolinas kWh Savings by End Use

rn g4rr

Carolinas Lighting kWh Savings by Measure Group
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The Smart $aver non-residential prescriptive program evaluation report dated June 16, 2011 
focused on the high bay applications.  For this study, we focused on linear fluorescent lighting 
and occupancy sensors.   
 
The evaluation team conducted field M&V on a sample of linear fluorescent lighting and 
occupancy sensor participants to estimate savings for this measure.  The field M&V consisted of 
a site visit, verification of the quantity and type of incented lighting fixtures, verification of 
fixture wattage assumptions against manufacturer’s catalog data, interviews with customers to 
identify the type and quantity of the replaced fixtures, and short-term monitoring of lighting 
system operation using light loggers to measure operating hours.  The field M&V activities were 
conducted by TecMarket Works’ sub-contractors and the results were forwarded to Architectural 
Energy Corporation for analysis and to BuildingMetrics for confirmation.  The field M&V 
activities were compliant with the International Performance Measurement and Verification 
Protocols (IPMVP) Option A – Partially measured, retrofit isolation protocol. 
 
Lighting program participation records covering the period from January 2009 through the end 
of February 2012 were obtained from Duke Energy.  The data, delivered as an Excel spreadsheet 
flat file, contained customer name and address, installing vendor contact information, measure 
descriptions, unit energy savings estimates, number of measures installed, lighting operating 
hours, installed fixture watts, rebate amounts, and so on.  These data were examined to identify 
which of the measures promoted by the program were adopted by program participants and in 
what numbers, how the energy savings in the tracking system compared to the program savings 
estimates, and the availability of any customer description data that could be used in the analysis. 
 
Customers indicated the annual operating hours of their lighting systems on the incentive 
applications.  These self-reported lighting system hours of operation are entered into the program 
tracking database. A tabulation of the average self-reported operating hours by building type are 
shown in Table 3. 
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Table 3.  Self-Reported Lighting Operating Hours by Building Type 

Building Description Operating hour report 
frequency by building type 

Average self-reported operating 
hours from program application 

Big Box Retail 89 5,206 
Education 782 2,788 
Grocery 231 7,680 
Healthcare 197 6,424 
Industrial 613 6,177 
Lodging 138 3,072 
Office 536 3,545 
Other 302 5,060 
Public Assembly 60 2,799 
Public Order/Safety 38 3,246 
Restaurant 67 3,335 
Small Box Retail 577 4,994 
Warehouse 263 5,022 
All Buildings 3,893 5,177 

 
The distribution of the self-reported operating hours by building type and fixture type is shown 
in Table 4: 
 
Table 4.  Self-Reported Lighting Operating Hours by Building and Fixture Type 

Building Type CFL Linear fluorescent High Bay 
Big Box Retail 2,808 4,960 5,400 
Education 2,327 3,123 2,386 
Grocery 3,285 4,138 7,011 
Healthcare 6,743 5,965 8,034 
Industrial 4,535 4,795 6,306 
Lodging 3,090 3,026  
Office 3,329 3,490 5,516 
Other 5,250 4,662 5,219 
Public Assembly 2,265 3,033 2,756 
Public Order/Safety 3,053 3,903 2,615 
Restaurant 2,921 3,901  
Small Box Retail 3,936 4,635 5,134 
Warehouse 3,660 5,687 5,022 
All Buildings 4,166 4,134 5,531 

 
Sample Design 
The sampling plan incorporates a stratified random sample approach, where the projects are 
stratified according to technology type (linear fluorescent and occupancy sensors), and sampled 
randomly within each stratum.  The total sample size is calculated from the following equation3: 
 

                                                 
3 Bonneville Power Administration, Sampling Reference Guide. Research Supporting an Update of BPA’s 
Measurement and Verification Protocols, August, 2010. 



TecMarket Works Findings 

April 5, 2013 18 Duke Energy 
 

( )

( )∑

∑
×

+





 ×









×

=

k k

kk

k
kk

N
cvkWh

Z
kWhP

cvkWh
n

22

2

 

 
where: 
 
n  = total sample size required 
kWhk = estimated savings from group k 
cvk = assumed coefficient of variation for group k 
P = desired precision 
KWh = total kWh savings 
Z = z statistic (1.645 at 90% confidence) 
Nk = population size of group k 

 
Samples are allocated to each group based on the following equation: 
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A sample meeting +/- 10% relative precision at 90% confidence was selected.  A coefficient of 
variation of 0.3 was assumed for lighting measure population. The Carolina participation at the 
time of sample selection, and the resulting sample sizes are summarized in Table 5.   
 
Table 5.  Sample Selection for Carolina Linear Fluorescent and Occupancy Sensor 

Group kWh cv Total  
Projects Sample Size 

Linear Fluorescent 35,284,878 0.3  1,482  15 
Occupancy Sensor 21,491,704  0.3  779  10 
Total 2,261 25 

 
A sample of 25 projects, representing 38 individual measures, was used in the study.  The 
allocation of the projects across linear fluorescent and occupancy sensor measures is shown in 
the Table 5 above. Sites were randomly selected within each group.  Each sampled site was 
recruited for the M&V study by TecMarket Works contractors.  Backup sites were used when it 
was not possible to successfully recruit customers in the primary sample. 
 
At the conclusion of the evaluation, last minute customer refusals eliminated two of the sites 
from the sample. One of the occupancy sensor sites was not successfully monitored and thus 
eliminated from the sample. The achieved sample is shown in the table below. 
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Table 6.  Status of 2009-2012 Linear Fluorescent and Occupancy Sensor Sample 

Group Sample 
Size Completed Notes 

Linear Fluorescent 15 14 Customer refusal.  1 site dropped. 

Occupancy Sensor 10 8 Customer refusal, loggers did not record any data.  2 
sites dropped. 

 
A summary of the characteristics of the 14 customers that participated for the linear fluorescent 
M&V study is shown in Table 7. 
 
Table 7. Linear Fluorescent Lighting M&V Study Participants 

Site Building Type 
Total 

fixtures 
rebated 

Installed 
Fixture(s) 

Baseline 
Fixture(s) 

LF-1 Grocery 83 T-8 8ft 1 lamp T-12 8ft 1 lamp 

LF-2 Office 2 T8 4ft 2lamp 28W  T8 4ft 2 lamp 
32W 

LF-3 Office 
322 T-8 4ft 2 lamp T-12 4ft 2 lamp 
266 T-8 4ft 3 lamp T-12 4ft 3 lamp 
592 T-8 4ft 4 lamp T-12 4ft 4 lamp 

LF-4 Other (Rec Center) 12 T-8 4ft 2 lamp T-12 4ft 2 lamp 
30 T-8 4ft 4 lamp T-12 4ft 4 lamp 

LF-5 Other 
(communications) 

503 T-8 4ft 2 lamp 
28W T-12 4ft 2 lamp 

137 T-8 2ft 2 lamp T-12 2ft 2 lamp 

LF-6 Small Box Retail 
124 T8 4ft 2 lamp 

28W  
T8 4ft 2 lamp 
32W 

56 T8 4ft 3 lamp 
28W  

T8 4ft 3 lamp 
32W 

LF-7 Office 120 T-8 4ft 4 lamp T-12 4ft 4 lamp 
318 T-8 4ft 2 lamp T-12 4ft 2 lamp 

LF-8 Industrial 
86 T-8 2ft 2 lamp T-12 2ft 2 lamp 
42 HP T-8 4ft 2 lamp T-12 8ft 1 lamp 

2432 HP T-8 4ft 2 lamp T-12 4ft 2 lamp 

LF-9 Education 
 (K-12) 15 T-8 4ft 4 lamp T-12 4ft 4 lamp 

LF-10 Industrial 16 T-8 4ft 4 lamp T-12 4ft 4 lamp 
120 T-8 4ft 3 lamp T-12 4ft 3 lamp 

LF-11 Education 
 (K-12) 

1415 T-8 4ft 4 lamp T-12 4ft 4 lamp 
636 T-8 4ft 2 lamp T-12 4ft 2 lamp 
2 T-8 2ft 2 lamp T-12 2ft 2 lamp 
4 T-8 2ft 1 lamp T-12 2ft 1 lamp 

418 HP LW T-8 4ft 4 
lamp T-8 4ft 4 lamp 

416 HP LW T-8 4ft 3 
lamp T-8 4ft 3 lamp 

142 HP LW T-8 4ft 2 
lamp T-8 4ft 2 lamp 

LF-12 Grocery 151 T-8 8ft 2 lamp T-12 8ft 2 lamp 
40 HP T-8 4ft 4 lamp T-12 4ft 4 lamp 

LF-13 Religious Worship 71 HO T5 3 lamp 500W Halogen 
LF-14 Small Box Retail 792 T8 4ft 28W  T8 4ft 32W 
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The characteristics of the eight sites that participated in the occupancy sensor study are shown in 
and Table 8.   
 
Table 8.  Occupancy Sensor M&V Study Participants 

Site Business Type 
Number of 
Occupancy 

Sensors 
Rebated 

Occupancy sensor type 

OS-1 Industrial 3 
Occupancy Sensors under 
500 W 

OS-2 Industrial 71 
Occupancy Sensors under 
500 W 

OS-3 Industrial 

17 
 

27 
 

Occupancy Sensors under 
500 W  
Occupancy Sensors over 
500 W  

OS-4 Education (College and 
University) 89 

Occupancy Sensors over 
500 W 

OS-5 Warehouse 461 
Occupancy Sensors under 
500 W 

OS-6 Warehouse 177 
Occupancy Sensors under 
500 W 

OS-7 Office 144 
Occupancy Sensors under 
500 W 

OS-8 Education (College and 
University) 24 

Occupancy Sensors under 
500 W 

 
Gross Savings Analysis 
Paper file applications and supporting documentation were obtained for each site.  The data in 
the application files were reviewed and compared to the program tracking database and onsite 
survey observations.  Discrepancies were noted and corrected for the impact evaluation.  These 
discrepancies are reported in Table 9.  
 
Table 9.  Tracking System and Paper File Discrepancies 

Measure Site Discrepancy 
Linear 
Fluorescent 

2 Lamp watts not fixture watts used.  A fixture watts value that 
includes the observed ballast factor was used, normalized per 
lamp replaced. 

5 Site confirmed low-wattage (28W) 4 ft T8 fixtures; tracking system 
assumed standard 32 watt T8s. 

6 Fixture counts off: 117 2 lamp fixtures counted; 124 expected.  53 
3 lamp fixtures counted; 56 expected. 

11 Low wattage (25W) T8 fixtures observed; tracking system 
assumed standard wattage T8 fixtures. 

13 Baseline fixture used a 500 W halogen light source; program 
assumed T-12 fixture baseline. 

14 Rebate to upgrade highbay fixtures from 32W to 28W lamps.  
Program calcs used lamp watts; A fixture watts value that includes 
the observed ballast factor was used, normalized per lamp 
replaced. 
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Occupancy 
Sensor 

2 Highbay fixture integrated occupancy sensors rebated. 
6 Highbay fixture integrated occupancy sensors rebated. 

 
Fixture watts reported in the manufacturer’s catalogs (where available) were averaged and 
compared to the standard assumptions used in program design for several popular fixture types.  
This comparison is shown in Figure 3. 
 

 
Figure 3.  Comparison of Installed Fixture Watts from Manufacturers vs. Standard 
Assumptions 
 
These data are also shown in Table 10. 
 
Table 10.  Comparison of Manufacturer’s Fixture Watts with Standard Program 
Assumptions for Linear Fluorescent Fixtures 

Fixture n Program Assumption Mfg Cutsheets 
HO T5 3 lamp 1 185 165 
HP T-8 4ft 2 
lamp 1 50 49 
HP T-8 4ft 4 
lamp 1 98 95 
T-8 2ft 2 lamp 1 32 32 
T-8 4ft 2 lamp 3 59 52 
T-8 4ft 3 lamp 2 89 78 
T-8 4ft 4 lamp 3 112 105 
T-8 8ft 2 lamp 1 109 108 
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In all cases, the program standard assumption exceeds the manufacturers’ cut sheet values, 
indicating conservative values were used in developing the program estimates of fixture savings. 
 
The fixture quantities installed at the sampled sites along with the number of light loggers 
deployed are shown in Table 11 and  
Table 12.  Light loggers were deployed to monitor the on/off behavior of the lighting systems 
based on the circuiting and switching of the lighting systems.  At some sites, recording current 
loggers were installed to measure time series current on selected lighting circuits. 
 
Table 11.  Logger Installations at Linear Fluorescent M&V Study Sites 

Site Business Type Total fixtures 
rebated 

Loggers 
installed 

LF-1 Grocery 83 6 
LF-2 Office 2 2 
LF-3 Office 1180 33 
LF-4 Other (Rec Center) 42 11 
LF-5 Other (communications) 640 6 
LF-6 Small Box Retail 180 9 
LF-7 Office 438 15 
LF-8 Industrial 2560 4 circuits 
LF-9 Education (K-12) 15 5 
LF-10 Industrial 136 11 
LF-11 Education (K-12) 3033 29 
LF-12 Grocery 191 10 
LF-13 Religious Worship 71 4 circuits 
LF-14 Small Box Retail 792 12 circuits 

 
Table 12.  Logger Installations at Occupancy Sensor M&V Study Sites 

Site Business Type 
Total 

Occupancy 
Sensors rebated 

Loggers 
installed 

OS-1 Industrial 3 3 
OS-2 Industrial 71 16 
OS-3 Industrial 44 18 

OS-4 Education (College and 
University) 89 21 

OS-5 Warehouse 461 8 circuits 
OS-6 Warehouse 177 13 
OS-7 Office 144 15 

OS-8 Education (College and 
University) 24 4 

 
The light logger data were downloaded by the TecMarket Works contractors.  These data were 
processed by engineers from Architectural Energy Corporation and reviewed by BuildingMetrics 
and TecMarket Works.  The results are summarized in Table 13 and Table 14.  Average weekday 
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and weekend load shapes for each site from the logger study are also shown in Appendix A: 
Load Shapes. 
 
Table 13. Lighting Logger Study Results 

Site Business Type 

Application 
self reported 

annual 
operating 

hours 

Logger 
study 
annual 

operating 
hours 

Ratio 
logged / 

self 
report 

Coincident 
demand 
factor4 

LF-1 Grocery 3,536 5,077 1.44 1.0 
LF-2 Office 2,340 2,591 1.11 0.95 
LF-3 Office 2,657 5,429 2.04 0.90 
LF-4 Other (Rec Center) 2,920 2,977 1.02 0.77 
LF-5 Other (communications) 3,120 6,642 2.13 0.97 
LF-6 Small Box Retail 4,600 5,277 1.15 1.0 
LF-7 Office 2,340 2,591 1.11 0.64 
LF-8 Industrial 8,760 8,676 0.99 1.0 
LF-9 Education (K-12) 2,000 1,486 0.74 0.03 

LF-10 Industrial 6,240 3,561 0.57 0.96 
LF-11 Education (K-12) 2,500 2,051 0.82 0.63 
LF-12 Grocery 3,744 6,578 1.76 1.0 
LF-13 Religious Worship 1,820 379 0.21 0.07 
LF-14 Small Box Retail 4,420 6,199 1.40 0.97 

 Wt. Average5 5,583 6,384 1.14 0.76 
 
Table 14.  Occupancy Sensor Logger Study Results 

Site Business Type Connected 
kW 

EFLH DF6 
Pre Post Pre Post 

OS-1 Industrial 0.57 3,942 2,126 1.00 0.61 
OS-2 Industrial 16.61 6,103 1,107 1.00 0.33 
OS-3 Industrial 16.43 4,979 3,359 0.91 0.72 

OS-4 Education (College 
and University) 47.20 4,510 2,882 1.00 0.69 

OS-5 Warehouse 99.27 6,558 3,723 1.00 0.67 
OS-6 Warehouse 51.02 4,621 3,265 1.00 0.78 
OS-7 Office 16.99 2,273 1,125 0.75 0.52 

OS-8 Education (College 
and University) 20.18 4,029 2,627 1.00 0.46 

 Wt. Average  5,655 3,029 0.98 0.65 
                                                 
4 Coincidence factor is defined as the fraction of the total connected load operating at the coincident peak hour, 
which is defined as the hour between 3pm and 4pm on the hottest summer workday. 
5 Individual site operating hours were weighted by kWh savings per site to obtain kWh savings weighted average 
operating hours.  Individual site coincidence factors were weighted by kW savings per site to obtain a kW savings 
weighted coincidence factor.   
6 The diversity factor is defined as the fraction of the total connected load operating at any particular hour.  The 
diversity factor at the coincident peak hour is defined as the fraction of the total connected load operating during the 
hour between 3pm and 4pm on the hottest summer workday. 
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On average, the light logger study predicted about 14% more operating hours for linear 
fluorescent measures than the customer self-reported values, and 1.7 times more operating hours 
than the 3680 EFLH assumption used in the program design estimates. The light logger study for 
occupancy sensors predicted about 1.5 times more uncontrolled operating hours than the 3680 
EFLH assumption used in the program design estimates.  
 
For linear fluorescent measures, the light logger results were combined with the verified fixture 
counts and verified installed fixture watts to estimate the actual energy and peak demand 
savings, using the equations shown below.   
 
kWhsavings = (Wattsbase– Wattsee) / 1000 x EFLHpost x (1+WHFe) 
 
kWsavings   = (Wattsbase – Wattsee) / 1000 x CF x (1+WHFd) 
 

where: 
 
Wattsbase  = baseline fixture watts 
Wattsee    = efficient fixture watts 
EFLHpost = equivalent full-load lighting operating hours after retrofit 
CF     = coincidence factor  

    = fraction of total connected load operating at the utility coincident peak hour 
    = defined as hour ending at 4pm 

WHFe      = waste heat factor for energy 
WHFd      = waste heat factor for demand 

 
For occupancy sensor measures, the light logger results were combined with the verified fixture 
counts and verified installed fixture watts to estimate the actual energy and peak demand 
savings, using the equations shown below.   
 
kWhsavings = Wattscontrolled x (EFLHpre – EFLHpost ) / 1000 x (1+WHFe) 
 
kWsavings   = Wattscontrolled / 1000 x (DFpre – DFpost )  x (1+WHFd) 
 

where: 
 
Wattscontrolled   = controlled fixture watts 
EFLHpre          = equivalent full-load lighting operating hours without occupancy sensor 
EFLHpost         = equivalent full-load lighting operating hours with occupancy sensor 
DFpre      = diversity factor without occupancy sensor 
  = fraction of total connected load operating without occupancy sensor  
     controls 
DFpost      = diversity factor with occupancy sensor  
  = fraction of total connected load operating once occupancy sensor  
     controls have been installed 
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Waste heat factors were calculated using building energy simulation models derived from the 
commercial building prototypes used in the California Database for Energy Efficiency Resources 
(DEER) study7, with adjustments made for local building practices and climate.  The commercial 
prototypes were using long-term average weather data for Charlotte, Asheville and Greenville.  
The results of the interactive effects simulations are shown in Appendix B: Results of HVAC 
Interactive Effects Simulations.   
 
Based on the observed building and HVAC system type, the interactive effects multipliers used 
for each of the sites in the study are shown below: 
 

Site Business Type HVAC System Type WHFe WHFd 

LF-1 Grocery AC with econ gas heat 0.162 0.448 
LF-2 Office Heat pump no econ -0.122 0.137 
LF-3 Office AC no econ elec heat -0.04 0.151 
LF-4 Other (Rec Center) AC with econ gas heat 0.071 0.279 
LF-5 Other (communications) AC no econ elec heat -0.04 0.151 
LF-6 Small Box Retail Heat pump no econ 0.073 0.257 
LF-7 Office AC no econ gas heat 0.115 0.149 
LF-8 Industrial AC with econ gas heat 0.095 0.203 
LF-9 Education (K-12) AC with econ gas heat 0.143 0.265 

LF-10 Industrial Heat pump no econ -0.031 0.184 
LF-11 Education (K-12) AC with econ gas heat 0.117 0.279 
LF-12 Grocery AC no econ elec heat -0.28 0.595 
LF-13 Religious Worship AC no econ gas heat 0.197 0.211 
LF-14 Small Box Retail Heat pump no econ 0.073 0.257 
OS-1 Industrial AC no econ gas heat 0.115 0.149 
OS-2 Industrial Heat pump no econ -0.003 0.205 
OS-3 Industrial AC econ gas heat 0.17 0.149 

OS-4 Education (College and 
University) AC econ gas heat 0.143 0.265 

OS-5 Warehouse No AC gas heat 0 0 
OS-6 Warehouse No AC gas heat 0 0 
OS-7 Office AC no econ gas heat 0.103 0.136 

OS-8 Education (College and 
University) AC econ gas heat 0.158 0.136 

 Wt. Average  0.042 0.220 
 
Gross Impact Results 
These results of the energy and demand savings calculations are shown in Table 15 and Table 
16.  These results were compared to the tracked savings based on the fixture counts and standard 
per fixture kW and kWh savings estimates from program design work papers. The ratio of the 

                                                 
7 Itron, 2005.  “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study, Final Report,”  Itron, 
Inc., J.J. Hirsch and Associates, Synergy Consulting, and Quantum Consulting.  December, 2005.  Available at 
http://eega.cpuc.ca.gov/deer. 
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evaluated savings to the program planning estimated savings is expressed as a realization rate 
(RR) for kWh, non-coincident peak (NCP) kW, and coincident peak (CP) kW. 
 
Table 15.  Results of Linear Fluorescent Lighting M&V Study 

Site Building 
Type 

kWh Savings NCP kW Savings CP kW Savings 

M&V 

 
Program 
Planning  RR M&V 

 
Program 
Planning  RR M&V 

 
Program 
Planning  RR 

LF-1 Grocery 8,324 5,192 1.60  2.04 1.41 1.45  2.04 1.27 1.61  
LF-2 Office 50 59 0.85  0.03 0.02 1.56  0.02 0.01 1.65  
LF-3 Office 280,230 115,670 2.42  61.90 31.43 1.97  55.70 28.29 1.97  

LF-4 Other  
(Rec Center) 3,596 4,152 0.87  1.44 1.13 1.28  1.11 1.02 1.09  

LF-5 
Other 
(commun-
ications) 101,147 34,485 2.93  18.26 9.37 1.95  17.71 8.43 2.10  

LF-6 Small Box 
Retail 13,019 6,124 2.13  2.89 1.66 1.74  2.89 1.50 1.93  

LF-7 Office 20,956 30,515 0.69  8.33 8.29 1.00  5.33 7.46 0.71  

LF-8 Industrial 
561,387 207,643 2.70  71.09 56.42 1.26  71.09 50.78 1.40  

LF-9 Education 
815 1,766 0.46  0.61 0.48 1.26  0.02 0.43 0.04  

LF-
10 Industrial 14,189 15,132 0.94  4.87 4.11 1.18  4.67 3.70 1.26  
LF-
11 Education 

185,298 270,877 0.68  103.40 73.61 1.40  65.17 66.25 0.98  
LF-
12 Grocery 

20,010 12,899 1.55  6.74 3.51 1.92  6.74 3.15 2.14  
LF-
13 

Religious 
Worship 10,790 5,748 1.88  28.80 1.56 18.44  2.02 1.41 1.43  

LF-
14 

Small Box 
Retail 31,608 11,658 2.71  5.97 3.17 1.88  5.79 2.85 2.03  

  Total 1,251,419 721,919 1.73  316.36 196.17 1.61  240.31 176.56 1.36  
 
Table 16.  Results of NC and SC Occupancy Sensor M&V Study 

Site Building Type 
kWh Savings NCP kW Savings CP kW Savings 

M&V 
Program 
Planning RR M&V 

Program 
Planning RR M&V 

Program 
Planning RR 

OS-
1 Industrial 1,158 1,290 0.90 0.19 0.37 0.52 0.26 0.33 0.79 

OS-
2 Industrial 82,754 30,530 2.71 13.07 8.68 1.51 13.34 7.81 1.71 

OS-
3 Industrial 31,139 36,200 0.86 2.78 9.97 0.28 3.63 8.97 0.40 

OS-
4 

Education 
(College and 
University) 87,830 95,230 0.92 6.78 26.01 0.26 18.76 23.41 0.80 
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OS-
5 Warehouse 281,427 198,230 1.42 17.76 56.34 0.32 32.49 50.71 0.64 

OS-
6 Warehouse 69,206 76,110 0.91 9.14 21.63 0.42 11.34 19.47 0.58 

OS-
7 Office 21,531 61,920 0.35 4.46 17.60 0.25 4.46 15.84 0.28 

OS-
8 

Education 
(College and 
University) 32,766 10,320 3.17 2.18 2.93 0.74 12.35 2.64 4.68 

  Total 607,811 509,830 1.19 56.35 143.53 0.39 96.62 129.18 0.75 
 
 
A comparison of the assumptions used in the calculations for linear fluorescent measures is 
shown in Table 17.  Total installed measure count, baseline fixture watts, and installed fixture 
watts assumptions from the program tracking database or program design work papers were 
compared to verified values from the M&V study.  Although there were some small differences 
between the number of fixtures recorded in the program tracking database versus the number of 
fixtures in the field, the overall installation verification rate was very close to 1.  Program 
planning and M&V estimates of baseline fixture wattage were within 2%, due largely to a 
discrepancy in the baseline fixture type at site LF-13.  M&V estimates of efficient fixture watts 
were an average of about 8% lower than program planning estimates, due to a combination of a 
tracking system error at site L-11 and the use of conservative values of fixture watts during 
program design. 
 
A comparison of the assumptions used in the calculations for occupancy sensor measures is 
shown in Table 18.  Total installed measure count, sensor connected load, energy savings and 
demand savings factor assumptions from the program tracking database or program design work 
papers were compared to verified values from the M&V study. The number of occupancy 
sensors verified in the field matched the tracking data exactly.  Verified connected load was on 
average about 31% lower than program design assumptions.  Energy savings (a percentage of the 
uncontrolled energy consumption) was 45%, or about 1.5 times larger than the program design 
assumption of 30%.  Coincident demand savings (as a percentage of connected kW) was 37%, or 
about 1.2 times larger than the program design assumption of 30%. 
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Table 17.  Comparison of Linear Fluorescent Measure Savings Assumptions 
Site Building Type Duke Name Quantity Baseline Fixture Watts Efficient Fixture Watts 

M&V Tracking Ratio M&V Program Ratio M&V Program Ratio 
LF-1 Grocery T8 8ft 1 lamp 83 83 1.00 75.0 75.0 1.00 58.0 58.0 1.00 
LF-2 Office Low Watt T8 lamps, 4ft 4 4 1.00 29.0 32.0 0.91 23.5 28.0 0.84 

LF-3 Office 

T8 4ft 2 lamp 322 322 1.00 72.0 72.0 1.00 48.0 58.0 0.83 
T8 4ft 3 lamp 266 266 1.00 115.0 115.0 1.00 71.0 85.0 0.84 
T8 4ft 4 lamp 592 592 1.00 144.0 144.0 1.00 86.0 112.0 0.77 

LF-4 
Other (Rec 
Center) 

T8 4ft 2 lamp 12 12 1.00 72.0 72.0 1.00 58.0 58.0 1.00 
T8 4ft 4 lamp 30 30 1.00 144.0 144.0 1.00 112.0 112.0 1.00 

LF-5 
Other (commun-
ications) 

T8 2ft 2 lamp 137 137 1.00 56.0 50.0 1.12 32.0 33.0 0.97 
T8 4ft 2 lamp 503 503 1.00 72.0 72.0 1.00 47.0 58.0 0.81 

LF-6 Small Box Retail Low Watt T8 lamps, 4ft 393 416 0.94 29.3 32.0 0.91 23.4 28.0 0.84 

LF-7 Office 
T8 4ft 2 lamp 318 318 1.00 72.0 72.0 1.00 59.0 58.0 1.02 
T8 4ft 4 lamp 120 120 1.00 144.0 144.0 1.00 118.0 112.0 1.05 

LF-8 Industrial 

T8 2ft 2 lamp 86 86 1.00 56.0 50.0 1.12 32.0 33.0 0.97 
T12 8ft 1 lamp retrofit to 
HPT8 T8 4ft 2 lamp 42 42 1.00 75.0 75.0 1.00 49.0 57.0 0.86 
HPT8 4ft 2 lamp, T12 to 
HPT8 2432 2432 1.00 72.0 72.0 1.00 49.0 49.7 0.99 

LF-9 Education T8 4ft 4 lamp 15 15 1.00 144.0 144.0 1.00 112.0 112.0 1.00 
LF-
10 Industrial 

T8 4ft 4 lamp 16 16 1.00 144.0 144.0 1.00 112.0 112.0 1.00 
T8 4ft 3 lamp 120 120 1.00 115.0 115.0 1.00 85.0 85.0 1.00 

LF-
11 Education 

LW HPT8 4ft 2 lamp, 
replace T8 142 142 1.00 59.0 58.0 1.02 41.0 44.9 0.91 
LW HPT8 4ft 3 lamp, 
replace T8 416 416 1.00 89.0 85.0 1.05 61.3 68.0 0.90 
LW HPT8 4ft 4 lamp, 
replace T8 418 418 1.00 112.0 112.0 1.00 80.5 87.0 0.93 
T8 2ft 1 lamp 4 4 1.00 28.0 25.0 1.12 18.0 18.0 1.00 
T8 2ft 2 lamp 2 2 1.00 56.0 50.0 1.12 32.0 33.0 0.97 
T8 4ft 2 lamp 636 636 1.00 72.0 72.0 1.00 59.0 58.0 1.02 
T8 4ft 4 lamp 1415 1415 1.00 144.0 144.0 1.00 112.0 112.0 1.00 

LF-
12 Grocery 

T8 8ft 2 lamp 151 151 1.00 123.0 123.0 1.00 108.0 112.0 0.96 
HPT8 4ft 4 lamp, T12 to 
HPT8 40 40 1.00 144.0 144.0 1.00 95.0 97.9 0.97 

LF-
13 Religious Worship 

3 Lamp T5HO replacing 
T12 71 71 1.00 500.0 207.0 2.42 165.0 185.0 0.89 

LF-
14 Small Box Retail Low Watt T8 lamps, 4ft 792 792 1.00 36.7 32.0 1.15 30.7 28.0 1.10 

 
Wt Average 

   
1.00 

  
1.02 

  
0.92 
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Table 18.  Comparison of Occupancy Sensor Measure Savings Assumptions 

Site Building Type Duke Name 
Quantity Connected Load Energy Savings 

Factor 
Demand Savings 

Factor 

M&V 
Trac
king Ratio 

M&V Prog
ram 

Rati
o M&V Prog

ram 
Rati

o M&V 
Pro
gra
m 

Ratio 

OS-1 
Industrial 

Occupancy 
Sensors under 500 
W 3 3 1.0 0.19 0.39 0.49 0.46 0.3 1.54 0.39 0.30 1.32 

OS-2 
Industrial 

Occupancy 
Sensors under 500 
W 71 71 1.0 0.23 0.39 0.60 0.82 0.3 2.73 0.67 0.30 2.22 

OS-3 

Industrial 

Occupancy 
Sensors over 500 
W 27 27 1.0 

0.37 0.75 0.50 0.33 0.3 1.08 0.19 0.30 0.64 

Occupancy 
Sensors under 500 
W 17 17 1.0 

OS-4 
Education 
(College and 
University) 

Occupancy 
Sensors over 500 
W 89 89 1.0 0.53 0.98 0.54 0.36 0.3 1.20 0.31 0.30 1.05 

OS-5 
Warehouse 

Occupancy 
Sensors under 500 
W 461 461 1.0 0.22 0.39 0.55 0.43 0.3 1.44 0.33 0.30 1.09 

OS-6 
Warehouse 

Occupancy 
Sensors under 500 
W 177 177 1.0 0.29 0.39 0.74 0.29 0.3 0.98 0.22 0.30 0.74 

OS-7 
Office 

Occupancy 
Sensors under 500 
W 144 144 1.0 0.12 0.39 0.30 0.51 0.3 1.68 0.23 0.30 0.77 

OS-8 
Education 
(College and 
University) 

Occupancy 
Sensors under 500 
W 24 24 1.0 0.84 0.39 2.16 0.35 0.3 1.16 0.54 0.30 1.80 

  
Weighted Average 

  
1.0 

  
0.69 0.45 0.3 1.52 0.37 0.30 1.24 
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The estimated achieved sampling precision in the realization rates is shown in Table 19.  Due to 
customer refusals which reduced the sample size, and higher than expected variability in the 
savings from the M&V activity relative to the program planning values, the achieved relative 
precision was higher than the targeted value.  However, the impact of higher relative precision 
on the overall program is minimal given that linear fluorescent and occupancy sensor measures 
represent only 13% and 8% of the total program savings respectively. 
 
Table 19.  Realization Rate Achieved Sampling Precision 

Project Type Population Size Sample Size Actual Sample 
cv 

Relative 
Precision 

Linear 
Fluorescent 1482 14 0.57 +/- 25% 

Occupancy 
Sensor 779 8 0.46 +/- 27% 

Total 2261 22  +/- 18.5% 
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Net to Gross Analysis 
Freeridership 
TecMarket Works utilized two sets of multiple questions from the participant survey to estimate 
freeridership.  
 
For the first set of calculations, the primary “gateway” question asks when they might have 
replaced their units without the Smart $aver program, and the second question asks those who 
say they would have delayed their purchase to estimate how long they would have delayed the 
purchase.  
  
The gateway question asked survey respondents what their behavior would have been if the 
Smart $aver rebate program had not been available. The four categories of responses were:  
 

a.) bought the same unit at the same time  
b.) bought the same unit at a later time 
c.) bought a used unit at the same time 
d.) continued to use the currently installed unit and not purchase a new or used unit 

 
The breakdown of responses to the gateway question can be seen in Table 20. Participants who 
indicated that they would have bought the same unit at the same time were assigned 100% 
freeridership.  Participants answering that they would have continued using the currently 
installed unit were assigned 0% freeridership.  
 
Freeridership for participants who indicated that they would have bought their units at a later 
time was determined by when they said they would have purchased the units in the absence of 
the program.  Each response to this question was converted to a freerider percentage as presented 
in Table 20 separately for Linear Fluorescent Lighting (FL) and Occupancy Sensors (OS). 
 
The equivalent freerider rate (the number of units that count toward freeridership) in the case of 
customers who indicated they would have purchased the unit at a later time, is the product of the 
freerider percentage multiplied by the number of respondents/units (each respondent was 
surveyed about one recently installed unit). 
 
Table 20. Program Freeridership for Standard Participants 

Gateway Question Response 

Linear 
Fluorescent 

Lighting 
Count 

(freeriders) 

Occupancy 
Sensor 
Count 

(freeriders) 

Same unit at same time (100% 
freerider) 23 (23) 5 (5) 

Same unit within 6 months (75% 
freerider) 0 (0) 0 (0) 

Same unit 6-12 months later 
(50% freerider) 3 (1.5) 1 (0.5) 

Same unit 12-24 months later 
(25% freerider) 7 (1.75) 4 (1.0) 

Same unit more than 24 months 9 (0) 1 (0) 
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later (0% freerider) 
Same unit, don’t know when 
(mean % freerider of the five rows 
above = 62.5% for Fluorescent 
Lighting, 59.1% for Occupancy 
Sensors) 

8 (5.0) 0 (0) 

Purchased a used unit 0 (0) 0 (0) 
Continued using old unit (0% 
freerider) 20 (0) 3 (0) 

TOTAL COUNT 70 14 
Freeriders 31.25 6.5 
Freerider % 44.6% 46.4% 

 
The second set of calculations is based on questions which ask what participants would have 
done without the Smart $aver incentive, and without the Smart $aver program information and 
technical assistance.   
  
The three categories of responses to these questions were:  
 

a.) bought unit with at least the same efficiency level 
b.) bought a unit with a different efficiency level 
c.) not sure what organization would have done 

 
The breakdown of responses to these questions can be seen in Table 21 and Table 22.  
Participants who indicated that they would have bought the same efficiency level without the 
incentive or program information were assigned the average freeridership calculated for 
participants who said they would purchase the same unit in Table 20: 62.5% for Fluorescent 
Lighting (FL) and 59.1% for Occupancy Sensors (OS).  Participants answering that they would 
have selected a different efficiency level were assigned 0% freeridership.  
 
Table 21. Program Freeridership Based on Financial Incentive by Rebated Measure 

Response for “without financial 
incentive” 

Linear 
Fluorescent 

Lighting 
Count 

(freeriders) 

Occupancy 
Sensor 
Count 

(freeriders) 

Would have selected same 
efficiency level without financial 
incentive (freerider percent based 
on planned time of purchase: 62.5% 
FL, 59.1% OS) 

44 (27.50) 6 (3.55) 

Would have made a different choice 
without financial incentive (freerider 
0%) 

14 (0) 6 (0) 

Not sure what company would have 
done without financial incentive 
(mean % freerider from the two 
columns above: 47.4% FL, 29.6% 
OS) 

12 (5.69) 2 (0.59) 

TOTAL COUNT 70 14 
Freeriders 33.19 4.14 
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Freerider % 47.4% 29.6% 
 
Table 22. Program Freeridership Based on Information and Assistance by Rebated 
Measure 

Response for “without program 
information and technical 

assistance” 

Linear 
Fluorescent 

Lighting 
Count 

(freeriders) 

Occupancy 
Sensor 
Count 

(freeriders) 

Would have selected same 
efficiency level without program 
information/technical assistance 
(freerider percent based on planned 
time of purchase: 62.5% FL, 59.1% 
OS) 

42 (26.25) 8 (4.73) 

Would have made a different choice 
without program 
information/technical assistance 
(freerider 0%) 

18 (0) 4 (0) 

Not sure what company would have 
done without program 
information/technical assistance 
(mean % freerider from the two 
columns above: 43.8% FL, 39.4% 
OS) 

10 (4.38) 2 (0.79) 

TOTAL COUNT 70 14 
Freeriders 30.63 5.52 
Freerider % 43.8% 39.4% 

 
Since the program included both an incentive payment and technical assistance/program 
information, the final freeridership estimate is the lower of the two figures presented for each 
measure in Table 21 and Table 22.  Thus, freeridership for the Smart $aver program in the 
Carolinas is estimated at 43.8% for Fluorescent Lighting and 29.6% for Occupancy Sensors. 
 

Validity and Reliability of the Freerider Estimation Approach 
The field of freeridership assessment as specified in the California Evaluation Protocols basic 
estimation approach requires the construction of questions that allow the evaluation contractor to 
estimate the level of freeridership.  The basic approach used in this evaluation is based on the 
results of a set of freerider questions incorporated into participant survey instruments that meets 
the reliability standards for freerider questions. The approach used in this assessment examines 
the various ways in which the program impacts the customer’s acquisition and use of equipment 
incented as part of the Non-Residential Smart $aver Prescriptive program, and allocates a 
freeridership factor for each of the types of responses contained in the survey questions.  The 
allocation approach assigns high freeridership values to participants who would have acquired 
the same equipment on their own, and that factor is influenced by their stated intentions 
regarding the timing and efficiency level of this acquisition.  The scoring approach is 
proportional to the degree to which the participant would have acquired and used equivalent 
equipment on their own.  
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Spillover 
In order to estimate the spillover savings attributed to the program several questions were added 
to the participant questionnaire. These questions were asked to determine the extent to which the 
program’s information and incentives caused additional non-incented spillover actions to be 
taken by the participants. A total of 84 survey participants answered the net to gross question 
battery. 
 
Survey participants were asked if they had taken any actions above and beyond those rebated by 
the program at their company or at any other locations. If the respondent indicated that they had 
not purchased or installed any other type of high efficiency equipment or made energy efficiency 
improvements since their participation in the program, the spillover level was set to zero and no 
spillover credit was provided. Respondents that had taken additional measures were asked about 
the type of equipment and where it was installed. However, no spillover was provided to those 
respondents that took additional actions unless they also indicated that their experience with the 
program caused, to some degree, the action to be taken by rating the influence of their experience 
with the program on their decision to do so on a scale from one to ten with ten being the most 
influential. This rating is referred to as the participant’s attribution score.  
 
If a participant indicated that the program was influential in their purchase and use decision, then 
their spillover savings was adjusted by the fractional amount of the strength of their attribution 
score. That is, if the respondent indicated an attribution score of seven out of ten, then their 
spillover savings were multiplied by 0.7 to estimate their spillover contribution to the program 
net to gross ratio. 
 
Table 23. Spillover Measures and Attribution 

Measure Quantity Attribution 
Score EUL kWh Savings Spillover 

kWh Savings 
2.5 Ton HVAC 1 10 15 130 130 
3 Ton Gaspack Unit 1 10 15 156 156 
3 Ton HVAC Package Units 4 10 15 624 624 
3-5 ton HVAC units 6 10 15 1,248 1,248 
4 Ton HVAC 2 10 15 416 416 
Air compressor w/ VFD 1 6 15 18,800 11,280 
Chillers 450 ton 2 10 20 206,100 206,100 
Computer-controlled 
thermostats 5 10 11 7,995 7,995 

Electronic ballasts and 
high-efficiency light fixtures-
-2x4 fluorescent 

30 7 12 885 620 

Emergency Lighting and 
Exit Lighting replaced with 
energy-saving and LED 
fixtures 

60 6 16 13,740 8,244 

Faucet aerators & fixtures 3 4 5 74 29 
HVAC controls, building 
automation controls 1 8 15 260,050 208,040 

LED exit lights 40 7 16 9,160 6,412 
Lighting  Occupancy 8 7 10 3,923 2,746 
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Sensor  <500 W 
Lighting  T8 w/ Electronic 
Ballast  2ft 2 lamp 139 7 12 15,165 10,615 

Lighting Occupancy Sensor 
<500 W 14 7 10 6,866 4,806 

Motion sensors 24 4 10 11,770 4,708 
Occupancy sensors 500 10 10 245,200 245,200 
Occupancy sensors 100 7 10 49,040 34,328 
Occupancy Sensors 20 8 10 9,808 7,846 
Occupancy sensors and 
timers 6 10 10 2,942 2,942 

Occupancy Sensors--
lightbox sensors, Leviton 12 7 10 5,885 4,119 

Refrigerators 3 8 12 2,370 1,896 
T8 4ft 2 lamp 500 7 12 14,750 10,325 
T8 w/ Electronic Ballast  4ft 
2 lamp 60 7 12 1,770 1,239 

TOTAL/AVERAGE  7.88 14.1 888,866 782,065 
 
Table 23 shows each measure taken by the 84 survey participants for which enough information 
was provided to calculate energy savings. Spillover energy savings were estimated from the 
customer description of the measure taken and ex-ante savings estimates from Duke Energy 
work papers for that measure.  The spillover savings were not subject to ex-post evaluation.  
Actions taken by respondents that provided insufficient data to estimate impact received zero 
spillover credit. Actions that were determined, or believed, to be implemented outside of Duke 
Energy territory also received zero spillover credit. Furthermore, spillover was limited to 
measures that are eligible to receive a rebate through the program. Although the spillover savings 
were not subject to ex-post evaluation, the approach taken is believed to provide the spillover 
estimates that are significantly below the actual achieved spillover savings. 
 
Figure 4 graphically shows the estimated spillover impacts over the lifetime of the spillover 
measures. The first, and largest, drop-off occurs at ten years when the occupancy sensors reach 
the end of their EULs. The final major drop occurs after 15 years when the HVAC measures 
expire. From 17 to 20 years, the only remaining measure is chillers. 
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Figure 4. Lifetime Spillover kWh Savings 
 
Table 24 shows the spillover percentage for the program of 46.5%. 
 
Table 24. Spillover Percentage 

Survey Respondent 
kWh Savings 

Excluding Spillover 
Survey Respondent 

Spillover kWh savings 
 

Spillover 
Percentage 

1,680,461 782,065 46.5% 
 
While TecMarket Works notes that the spillover savings documented in this report are lower 
than actually achieved, it should be understood that the assignment of spillover is, to a limited 
degree, subjective in that its accuracy depends on the ability of the attribution score to accurately 
estimate the degree of causation as well as the recall ability of the participant.  However, the 
overall average causation score for the assessed spillover cause is high. That is, on average the 
attribution score provided by participants is 8.04 on a 10 point scale. This score represents that 
this program has significant influence on participants’ actions well beyond those measures 
incented by the program.   
 
Program Net to Gross Adjustment 
To estimate the overall program-level net to gross adjustment, it is necessary to first determine 
the weighted average program freeridership. Linear fluorescents accounted for 80% and 
occupancy sensors accounted for 20% of the total kWh savings achieved by survey participants.  
The average program wide net to gross ratio for this program is 1.055.  It should be noted that 
this net to gross ratio only includes adjustments for free ridership and short term participant 
spillover.  Estimates for short and long term non-participant spillover and short and long term 
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market effects are not included in this study and would be savings in addition to that documented 
in this report.  While a short term participant net-to- gross ration of 1.055 indicates the program 
saved more energy that what is reflected in the gross energy projected savings estimates, this 
savings level is only part of the savings that are achieved by energy efficiency programs. 
Additional evaluation efforts are needed to document short and long term non-participant 
spillover and short and long term market effects.  
 
Freeridership scores presented in this report are weighted by their measure’s contribution to 
overall kWh savings and calculated as follows: 
 
Program Freeridership = (80% * Linear Fluorescent FR) + (20% * Occupancy Sensor FR) 
    = (80% * 43.8%) + (20% * 29.6%) 
    = 41.0% 
 
The net to gross ratio is then calculated as follows: 
 
NTGR = 1 + (spillover – freeridership) 
 = 1+ (0.465 - 0.410) 
 = 1.055 
 
Total Gross and Net Impacts 
The total first year gross and net savings are tabulated for each of the measures studied in the 
evaluation8.  These estimates were calculated by applying the gross realization rates for kWh, 
NCP kW and CP kW to the program planning estimates for each measure.  The evaluated first 
year gross and net impacts are summarized in Table 25. 
 
Table 25.  First Year Gross And Net Savings by Measure 

Metric Result 
Gross Coincident Peak kW per unit kW/unit-yr 

3 Lamp T5HO replacing T12 0.027 
HPT8 4ft 2 lamp, T12 to HPT8 0.027 
HPT8 4ft 4 lamp, T12 to HPT8 0.057 

Low Watt T8 lamps, 4ft 0.005 
LW HPT8 4ft 2 lamp, replace T8 0.016 
LW HPT8 4ft 3 lamp, replace T8 0.021 
LW HPT8 4ft 4 lamp, replace T8 0.031 

T12 8ft 1 lamp retrofit to HPT8 T8 4ft 2 lamp 0.022 
T8 2ft 1 lamp 0.009 
T8 2ft 2 lamp 0.021 
T8 4ft 2 lamp 0.017 
T8 4ft 3 lamp 0.037 
T8 4ft 4 lamp 0.039 
T8 8ft 1 lamp 0.021 
T8 8ft 2 lamp 0.013 

Occupancy Sensors under 500 W 0.082 
Occupancy Sensors over 500 W 0.197 

                                                 
8 Note, the gross savings realization rates developed by this evaluation can be applied to other similar linear 
fluorescent and occupancy sensor measures not specifically studied in this evaluation.   
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Metric Result 
Gross kWh per unit kWh/unit-yr 

3 Lamp T5HO replacing T12 140.5 
HPT8 4ft 2 lamp, T12 to HPT8 142.3 
HPT8 4ft 4 lamp, T12 to HPT8 294.3 

Low Watt T8 lamps, 4ft 25.5 
LW HPT8 4ft 2 lamp, replace T8 83.5 
LW HPT8 4ft 3 lamp, replace T8 108.3 
LW HPT8 4ft 4 lamp, replace T8 159.6 

T12 8ft 1 lamp retrofit to HPT8 T8 4ft 2 lamp 116.5 
T8 2ft 1 lamp 44.7 
T8 2ft 2 lamp 108.5 
T8 4ft 2 lamp 89.4 
T8 4ft 3 lamp 191.5 
T8 4ft 4 lamp 204.3 
T8 8ft 1 lamp 108.5 
T8 8ft 2 lamp 70.2 

Occupancy Sensors under 500 W 512.6 
Occupancy Sensors over 500 W 1275.6 

Gross therms per unit N/A 

Freeridership rate   
41.0% 

Spillover rate  46.5% 
Self Selection and False Response rate  0% 
Total Discounting to be applied to Gross values  105.5% 
Net Coincident Peak kW per unit kW/unit-yr 

3 Lamp T5HO replacing T12 0.028 
HPT8 4ft 2 lamp, T12 to HPT8 0.029 
HPT8 4ft 4 lamp, T12 to HPT8 0.060 

Low Watt T8 lamps, 4ft 0.005 
LW HPT8 4ft 2 lamp, replace T8 0.017 
LW HPT8 4ft 3 lamp, replace T8 0.022 
LW HPT8 4ft 4 lamp, replace T8 0.032 

T12 8ft 1 lamp retrofit to HPT8 T8 4ft 2 lamp 0.023 
T8 2ft 1 lamp 0.009 
T8 2ft 2 lamp 0.022 
T8 4ft 2 lamp 0.018 
T8 4ft 3 lamp 0.039 
T8 4ft 4 lamp 0.041 
T8 8ft 1 lamp 0.022 
T8 8ft 2 lamp 0.014 

Occupancy Sensors under 500 W 0.087 
Occupancy Sensors over 500 W 0.208 

Net kWh per unit kWh/unit-yr 
3 Lamp T5HO replacing T12 148.2 

HPT8 4ft 2 lamp, T12 to HPT8 150.1 
HPT8 4ft 4 lamp, T12 to HPT8 310.5 

Low Watt T8 lamps, 4ft 26.9 
LW HPT8 4ft 2 lamp, replace T8 88.1 
LW HPT8 4ft 3 lamp, replace T8 114.2 
LW HPT8 4ft 4 lamp, replace T8 168.4 

T12 8ft 1 lamp retrofit to HPT8 T8 4ft 2 lamp 122.9 
T8 2ft 1 lamp 47.2 
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Metric Result 
T8 2ft 2 lamp 114.5 
T8 4ft 2 lamp 94.3 
T8 4ft 3 lamp 202.1 
T8 4ft 4 lamp 215.5 
T8 8ft 1 lamp 114.5 
T8 8ft 2 lamp 74.1 

Occupancy Sensors under 500 W 540.8 
Occupancy Sensors over 500 W 1345.8 

Net therms per unit N/A 
 
Lifecycle savings were estimated by applying the following effective useful life (EUL) 
assumptions9 to each measure. 
 
Table 26.  Effective Useful Life for Lighting Measures 

Measure EUL (years) 
Linear Fluorescent 10 
Occupancy Sensor 8 

 
Applying the EUL estimates listed above to each measure, the lifecycle gross and net kWh 
savings are shown in Table 27. 

                                                 
9 EUL data taken from Duke Workpapers prepared by Franklin Energy Systems. 
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 Table 27.  Gross and Net Lifecycle Savings 
Metric Result 

Gross Lifecycle kWh per unit kWh/unit 
3 Lamp T5HO replacing T12 1,405 

HPT8 4ft 2 lamp, T12 to HPT8 1,423 
HPT8 4ft 4 lamp, T12 to HPT8 2,943 

Low Watt T8 lamps, 4ft 255 
LW HPT8 4ft 2 lamp, replace T8 835 
LW HPT8 4ft 3 lamp, replace T8 1,083 
LW HPT8 4ft 4 lamp, replace T8 1,596 

T12 8ft 1 lamp retrofit to HPT8 T8 4ft 2 lamp 1,165 
T8 2ft 1 lamp 447 
T8 2ft 2 lamp 1,085 
T8 4ft 2 lamp 894 
T8 4ft 3 lamp 1,915 
T8 4ft 4 lamp 2,043 
T8 8ft 1 lamp 1,085 
T8 8ft 2 lamp 702 

Occupancy Sensors under 500 W 4,101 
Occupancy Sensors over 500 W 10,205 

Net Lifecycle kWh per unit kWh/unit 
3 Lamp T5HO replacing T12  1,482  

HPT8 4ft 2 lamp, T12 to HPT8  1,501  
HPT8 4ft 4 lamp, T12 to HPT8  3,105  

Low Watt T8 lamps, 4ft  269  
LW HPT8 4ft 2 lamp, replace T8  881  
LW HPT8 4ft 3 lamp, replace T8  1,142  
LW HPT8 4ft 4 lamp, replace T8  1,684  

T12 8ft 1 lamp retrofit to HPT8 T8 4ft 2 lamp 1,229  
T8 2ft 1 lamp  472  
T8 2ft 2 lamp  1,145  
T8 4ft 2 lamp  943  
T8 4ft 3 lamp  2,021  
T8 4ft 4 lamp  2,155  
T8 8ft 1 lamp  1,145  
T8 8ft 2 lamp  741  

Occupancy Sensors under 500 W  4,327  
Occupancy Sensors over 500 W  10,766  
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Management Interviews 
 
Program Background & Objective 
The Smart $aver Prescriptive program is designed to motivate Duke Energy’s commercial and 
industrial customers to install high efficiency equipment that they otherwise might not have 
chosen, by offering rebates up to 50% of the project cost on selected equipment. The Smart $aver 
Prescriptive program is offered in conjunction with a Custom program, which will be evaluated 
in a separate study. The measures offered through the prescriptive program have pre-calculated 
energy savings, while the measures eligible for the custom program requires project-specific 
energy savings calculations to be submitted with each application. The combination of both 
programs allows Duke Energy customers a flexible range of options to meet their individual 
needs for energy efficient equipment.  

The Smart $aver program achieves its objectives by stimulating the market through “trade 
allies”, the distributors and contractors offering high efficiency equipment. This marketing 
approach through nurturing a network of trade allies has been found successful in past 
evaluations. The Smart $aver program has been run by one program manager in the past, who 
has since moved on. In June and September of 2010, Duke Energy brought on two new program 
managers so that the Smart $aver prescriptive program had one program manager for the 
Carolinas and another for the Midwest states. 

Duke Energy began offering the Smart $aver program in 2009, when state regulators approved 
Duke Energy’s Save-A-Watt initiative. A Duke Energy program manager reports that there have 
been minimal changes to the program, with the major change being an increase in the number of 
chiller measures. One factor in a commercial customer’s participation in Save-A-Watt programs 
in general is the cost recovery rider that is charged to participating customers10. Duke Energy’s 
large business account managers actively work with these large customers to help them 
understand their potential for energy and demand savings and associated incentives through 
Duke Energy’s Save-A-Watt program. The Duke Energy program manager also reports that he 
and the Carolinas regulatory agencies have been making efforts to work more closely, and to 
communicate in a timely manner around any questions that arise on either side. 

 
Program Operations 
Duke Energy implements the Smart $aver program through a third party vendor, the Wisconsin 
Energy Conservation Corporation (WECC). WECC has a number of responsibilities, including 
managing a network of trade allies (including vendors, distributors and manufacturers), 
processing the applications, processing the incentives, and conducting site inspections on a 
sample of the installations to verify that the equipment received for the incentive was actually 
installed. WECC reports that their compensation structure has changed as of April 2011 with the 

                                                 
10 Commercial customers meeting certain criteria (i.e. certain rates in South Carolina, and certain rates and usage 
levels in North Carolina) may choose to opt out of the Save-A-Watt programs and not pay the rider if they are 
implementing energy efficiency measures on their own. 
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start of their new contract with Duke Energy: WECC now has a kWh goal for both the Smart 
$aver Prescriptive and Custom programs for each state in Duke Energy’s service territory. One 
WECC interviewee remarks, “This compensation structure provides us with incentives to meet 
and exceed impact goals and encourages us to go after bigger [higher savings] projects.”  

Duke Energy also uses a vendor, CustomerLink, for their Smart $aver call center, and a technical 
consulting team led by Morgan Marketing Partners for assistance in their annual technical review 
of the program’s measures. Each of these vendors will be discussed below. 
 
Trade Ally Network 
The Smart $aver program is primarily marketed through a network of trade allies, including 
vendors, distributors, and contractors. This network is managed by WECC, and allows Duke 
Energy to position the Smart $aver option to customers who may be faced with urgent or early 
replacement equipment replacement needs, and/or who may not have assigned account 
representatives at Duke Energy.  

A WECC interviewee reports that while application and rebate processing are similar for each 
state in Duke Energy’s territory, the specific outreach differs because each region has its own 
unique customer base and climate.  The outreach efforts also leverages campaigns independently 
initiated by the trade allies. A WECC interviewee reports, “Right now Trane has a promotion on 
high efficiency cooling, so we try to piggy back on the manufacturer’s promotion so allies and 
customers are hearing it from all sides.” 

WECC reaches out to trade allies through direct contact, interviews, seminars, phone call and 
email about program requirements and the benefits of promoting efficiency for both the trade 
ally’s business and their customers. These efforts include making presentations at meetings held 
by manufacturers for their contractors and attending trade conferences. 

WECC identifies contractors and distributors that sell equipment/products in each technology 
market including, for example, lighting, chillers, pumps, drives, and compressed air 
technologies. Once identified, WECC encourages the trade ally to become a registered Duke 
trade ally, which includes listing a registered trade ally on the Duke web site. For their outreach 
efforts, WECC organizes the trade allies by technology offered and according to company size 
and participation in the program. WECC then initiates a structured calling effort with those 
targeted trade allies to make sure they are informed about the program and its benefits.  

 
Account Managers 
Duke Energy has an account management team with approximately 60-70 representatives 
assigned to the large commercial customers across the five states. These account managers are in 
regular communication with the large customers about their needs and actively recruit them to 
participate in the Smart $aver Prescriptive program, as well as the other energy efficiency and 
demand response programs under Save-A-Watt. As an account manager explains, “A lot of it is 
individual work with the customer, building relationships.” One Duke Energy manager 
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expressed his belief that the large customers who have opted out may be doing so without full 
consideration of the financial benefits. 

The account managers report that they have the pleasure of personally delivering incentive 
checks to the customers, and that they have used this opportunity to suggest that the incentive 
check might be used as seed money for the next energy efficiency retrofit. TecMarket Works 
notes that this is a commendable approach, and helps to instill a mindset that more opportunities 
for savings are out there. When asked, an account manager reports that Duke Energy has not 
formally tracked whether these incentive checks have been used as seed money for subsequent 
retrofits. 

Duke Energy may want to conduct a one-time survey of their past Smart $aver participants to see 
if any have used their Smart $aver incentives as seed money for their next energy efficiency 
retrofit project or check participation records to determine if customers are re-enrolling for other 
technologies after they receive their incentive payment. Due to the state of the economy, there 
may not be very many customers that can afford to do this, at this time; on the other hand, 
customers may be looking for ways in which they can reduce their utility bills to deal with the 
current economic pressures. However, Duke Energy can consider constructing case studies 
specifically about those customers who do use incentives as seed money, or at least obtain 
testimonials from those customers to share with others. 

One account manager reports that they are always on the lookout for case studies about their 
customers: “If any of us have a really good story to tell, we are always encouraged to bring that 
up and suggest that as a potential case study.” He also reports that the account managers may 
receive requests for case studies around certain technologies, with a recent request coming from 
a manufacturing segment manager. In addition to the account managers, these Duke Energy 
segment managers work with the Smart $aver program to help reach customers in their 
respective segments. These segments include manufacturers, data centers, hospitals, government, 
commercial real estate, water/waste-water, education (K-12 as well as colleges and universities) 
and national accounts. 

Each account manager has both personal kWh goals and team kWh goals. “If we all make our 
goal we’ll make the team goal.” Both account managers interviewed mentioned that these were 
aggressive “stretch” goals that have doubled since the previous year (across all their states), and 
that they were on track with the current participation rates. 

One account manager suggests that to improve program operations, they might be allowed to 
access the database showing the status of their customers’ Prescriptive applications. The account 
manager explains that sometimes his customers will tell him they checked one box on the 
application but not another, and he would like to double check both their applications and the 
files they’ve submitted, as well as access past participation data for customers so he can provide 
examples of what projects have occurred in the past. Currently, the account manager says he has 
to “pester” the program manager for this information. Further inquiry with the Duke Energy 
program managers revealed that Duke Energy’s Business Service Center team provides support 
to the account managers, and it is they who have direct access to WECC’s reporting portal and 
information on application status. 
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Small Business Team 
Duke Energy has designed a Small Business Strategy Team of four staff members to reach out to 
their small to medium business customers in all five states. For these unassigned customers, the 
small business team conducts webinars and holds regional meetings where customers are invited 
to learn about Duke Energy’s nonresidential programs. They leverage other Duke Energy 
outbound telephone and mail campaigns, and are using social media to reach their audience. 
While the Smart $aver prescriptive program has been benefitting the large business customers, 
Duke Energy recognizes that it has not been fully utilized by small and medium businesses. A 
Duke program manager reports that they are “heading in a new direction, there’s a focus on 
small and medium business customers now…so that they have a similar type of experience that 
large customers get, regarding energy efficiency”. The small and medium business market is 
considered to include all business customers who have less than $250,000 in annual revenue. The 
team lead reports that they target businesses according to a number of characteristics. These may 
include billing data, their business revenue, and other information from Duke Energy’s Market 
Analytics group and the Customer Data group. The team will call the business, try to identify 
who the decision maker is, and talk to the decision-maker about the Smart $aver’s prescriptive 
incentives. This outreach occurs year round, and the level of effort in each state depends on the 
availability of Smart $aver funds. 

The Small Business Strategy Team sets internal objectives for their outreach efforts, in terms of 
both participation “lift” and kWh impacts. The team lead reports that they currently have a 5% 
lift above prior participation rates. The team also ran a successful pilot where they provided the 
customer with leads to trade allies who in the past have been frequent participants.  

 
Website 
The Duke Energy website serves as the primary means of disseminating updated information 
about the program to both the customers and the trade allies. The website includes lists of 
qualifying measures, their associated incentives, and updated applications that need to be filled 
out.  

In addition to the current list of measures, the website includes video demos on how to fill out 
the application and an example of a completed application. Prominently featured on every page 
is a link to contact information should the applicant have either technical or application-related 
questions. 

A couple of Duke Energy staff acknowledged that information about the Smart $aver program 
was hard to navigate to; no others had any complaints or suggestions for improving the content 
of the web site.  
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Call Center 
Duke Energy contracts with a third party call center, CustomerLink, to answer questions from 
trade allies and customers. CustomerLink reports that they will lead the customer to the website 
and online application and show them what kinds of incentives they would receive for the 
measures they are considering. CustomerLink tracks and reports on these calls in two different 
ways. They track calls at the phone switch level, reporting how many calls were offered for the 
program, how many seconds it took to answer the call, how long the average call lasted, and 
other service level statistics. They also track and report on the content of the calls including, for 
example, whether the caller was a customer or new trade ally, whether they were calling to 
obtain an application, to check an application status, or if they had a technical versus an 
application-related question. This information is posted to Duke Energy’s data system on a daily 
basis. According to one CustomerLink project manager, approximately 60% of the calls are from 
Duke Energy customers and 40% are from vendors. For the vendors, CustomerLink maintains a 
trade ally participation list that is listed on the Duke Energy Smart $aver website. When vendors 
call, CustomerLink uses that opportunity to promote the participation list as a benefit of 
becoming a registered trade ally with Duke Energy. 
 
Applications and Rebates 
Completed applications can be mailed, faxed, or emailed to Duke Energy. Duke Energy also 
provides an application that can be filled out online, and then printed out for submission. Duke 
Energy has also been considering the feasibility of accepting applications directly from an online 
form. Many applicants have requested this feature in the past. One program manager reports that 
some of the hurdles to offering online submission include IT cost constraints and data security 
concerns. Although Duke Energy has begun accepting emailed applications, the issue of 
customer data security has already arisen with email. To resolve this, Duke Energy has 
established a secure email connection with WECC so that emailed applications can be 
transmitted securely to WECC for processing. Duke Energy reports that they are continuing to 
work on the hurdles and that “an online application is completely possible” in the future. 

WECC responsibilities also include assisting trade allies with filling out the application, 
identifying incomplete or missing information, and in general, “to overcome any barriers to 
participation by the trade allies.” WECC makes a special effort to assist trade allies who have 
submitted incomplete applications, noting that these efforts are most valuable because often the 
incomplete applications are only lacking a specification sheet or an invoice. A WECC program 
manager reports that “Historically, the trade ally service representatives would follow up on the 
incomplete applications in an effort to convert them into completed applications, but earlier this 
spring WECC initiated a new process that begins with WECC fulfillment staff making the initial 
follow up call, unless the WECC Trade Ally Representative opts to personally follow up.”  

WECC receives the applications and reviews each one to make sure all program requirements are 
met. Duke Energy requires WECC to enter the application in their database within 3 days of 
receipt, with a data-entry accuracy level of 100%, along with a classification of whether the 
application is complete, incomplete, or rejected. To achieve the 100% accuracy service level, 
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WECC reports they have a dedicated staff member who double-checks the paper applications 
with a printout of the day’s entries. For complete applications, WECC will send out a rebate 
check within 8 business days. WECC also sends out letters for rejected applications.  

A WECC program manager reports that they upload paid applications to the Duke hub bi-
weekly. WECC then e-mails Duke Energy program managers, Duke Energy account managers, 
and WECC trade ally service representatives a listing of all applications that have been 
completed, marked incomplete or rejected from the previous day. “This ensures that not only is 
everyone aware of the measures processed but also that the customer and the trade allies receive 
the help they need to complete their current application and to acquire a deeper knowledge for 
future opportunities.” Duke Energy calculates program impacts based on participation entered by 
WECC and the deemed savings developed by Duke Energy for those measures. 

In the past evaluation of the Smart $aver program, TecMarket Works found that WECC’s 
fulfillment service levels at 100% accuracy constituted best in class. For this evaluation period, 
however, the Duke Energy program managers have reported that WECC’s fulfillment team had 
suffered a recent drop in performance for several months, from June through September. The 
errors ranged from processing an application twice, to incorrectly denying the eligibility of some 
measures. According to a Duke Energy program manager, WECC had attributed the drop in 
performance to staffing changes, but still were unable to resolve the issues and return to their 
former service levels. 

 
Site Verifications 
WECC conducts field verifications on at least 5% of the applications from each state to verify 
that the equipment listed on the application matches what is installed at the customer’s premise. 
The sample is roughly stratified by technology, incentive amount, region, and tries to cover a 
diverse group of trade allies, including customers who self-install.  

A Duke Energy program manager reports that it is rare for verifications to fail. In the few cases 
that do fail verifications, customers have been responsive and corrected their application for the 
correct measures. In some cases, the customers are appreciative of the verification results 
because they had been overcharged by the vendor for uninstalled measures. The program 
manager says that when warranted, Duke Energy may ask WECC to conduct a pre-inspection, 
but those cases are rare. 

 
Communication and Coordination 
Duke Energy reports that they hold two different biweekly meetings with their vendors WECC 
and Customer Link. One set of meetings addresses trade ally outreach. At these meetings, all 
team members have an opportunity to discuss changes or other hot topics. This is also an 
opportunity that WECC takes to bring issues to Duke Energy, keeping them apprised of what 
their trade ally representatives hear from the trade allies. At the other set of meetings, Duke 
Energy discusses fulfillment issues with WECC management, and WECC provides Duke Energy 
with weekly score cards that provide a report of performance versus goals. In some meetings, 
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Customer Link’s call center manager identifies information that they need from the fulfillment 
team, and the Duke Energy Program manager acknowledges the usefulness of the meetings in 
establishing a channel for regular communications. In addition to these biweekly meetings, 
formal quarterly review meetings are also conducted where all program metrics and performance 
aspects are discussed. 

A WECC staff member reports that many members of the WECC implementation team are in 
contact with the Smart $aver program managers on a daily basis, producing reports that Duke 
Energy requests, responding to questions and ensuring that the program is operating smoothly. 
As the WECC interviewee reports, his role is “making sure that the client gets what they want”. 
 
Program Achievements 
At the time of these interviews, Duke Energy reports that the prescriptive Smart $aver program is 
ahead of their goals to date, and was ahead of their goals in 2011 as well. The Duke Energy 
program manager reports that the Smart $aver program staff have continued to improve their 
coordination with Duke Energy’s large customer account managers, made possible by having a 
dedicated program manager for the Smart $aver prescriptive program in the Carolinas and 
another for the Midwest states. 

A Duke Energy program manager reports that they have improved their methods of targeting 
small, medium, and unassigned customers, and have been developing outreach that presents 
energy savings “in a humorous way, not with engineering terms.” As part of these efforts, Duke 
Energy developed videos about energy savings opportunities that are now on Duke Energy’s 
website, including one video on ninja-proof occupancy sensors that has recently won an 
advertising award11. 

Duke Energy has continued to be a contributor to their peers in energy efficiency, by sharing 
their lessons learned and their expertise. They have participated in DOE projects and in the 
nation-wide Consortium for Energy Efficiency, an organization of energy efficiency program 
administrators from utilities and federal agencies. The program manager also reports that he is in 
the process of creating a resource group that will include public and municipal utilities, energy 
cooperatives, and other energy efficiency program administrators that may be interested in 
sharing resources and technical information on measures. 

 
Program Planning 

Annual Review 

Duke Energy conducts an annual review of the Smart $aver Prescriptive measures. At this time, 
updates to baselines are made, obsolete measures are removed, and new measures are proposed 
for the program. Duke Energy engages a consulting company, Morgan Marketing Partners 
(MMP) along with their subcontractor Franklin Energy, to assist with the technical review. This 
                                                 
11 This video can be viewed at: http://www.duke-energy.com/ohio-business/smart-saver/customer/lighting-
incentives.asp 

http://www.duke-energy.com/ohio-business/smart-saver/customer/lighting-incentives.asp
http://www.duke-energy.com/ohio-business/smart-saver/customer/lighting-incentives.asp
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technical review team conducts engineering analysis and building simulation modeling that is 
used in determining which measures would be cost effective, a role they have played since the 
days before the Save-A-Watt initiative was developed. They also provide inputs needed for the 
DSMore analysis and provides suggested guidelines/language to use for the measure rebate 
applications. 

MMP reports that the team’s general process involves reviewing measures that are being used by 
other energy efficiency programs in the country, identified through market potential studies. 
MMP selects those technologies for which there is a good understanding of their applications and 
available data on their savings. For weather sensitive measures, energy savings are calculated 
across 11 different building types and by weather zone using the DOE2 model. For non-weather 
sensitive measures, engineering analysis is completed using the best available information.  
MMP conducts multiple runs of their model for each building type to obtain an energy savings 
estimate that can be generalized across the mix of buildings that are expected to participate. 
MMP reports that the technical review team prefers to be conservative with their estimates: “If 
we have good documentation that we believe has better numbers, we recommend that instead.” 
When asked why MMP recommends more conservative estimates, the interviewee explained that 
there are enough variables in the estimates that “the conservative number is defensible in any 
filings”. This helps to ensure that Duke Energy would not overstate goals, so that Duke Energy 
“is not at risk for not accomplishing goals”. MMP reports that they are often asked to include 
“emerging technologies” in their technology updates, and that MMP will do so when there is a 
body of data for that technology’s performance across a number of similar applications. 

Both the two new Duke Energy program managers and MMP acknowledge that the recent annual 
review was not easy, with tight timelines leading to a number of errors in the report, which were 
then corrected over a number of months with much discussion before the annual review was 
shared with state regulators. MMP reports that the technical review team has already identified 
some “lessons learned” to make the process easier in the future, including more regular 
communications with the Duke Energy program managers to better understand and identify 
upcoming needs earlier. The review process also allowed the technical review team to better 
understand the new program managers’ expectations for the report content and the full scope of 
work that they would like the technical review team to take on. 

Duke Energy occasionally brings in engineering consultants to supplement existing efforts. A 
Duke Energy manager reports that these may include targeted analyses to allow Duke Energy to 
obtain a different and more detailed perspective on possible measures for certain technology 
areas such as lighting and HVAC. The Duke Energy manager also believes this will help make 
the programs more effective by allowing the Smart $aver program to consider different tiers of 
incentives based upon the different efficiency levels of a particular technology or upon the 
different operating parameters that are reported by the customers. In the previous evaluation of 
Smart $aver, TecMarket Works made a recommendation for a similar course of action, and 
supports this current exploration of different incentive levels for different levels of efficiency. 

In addition to technical reviews, Duke Energy also considers measures that are submitted 
through the Smart $aver Custom program: if measures are being submitted through the Custom 
program with increasing frequency, Duke Energy will consider the cost effectiveness of 
including it in the Prescriptive program. 
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In the Carolinas, the North Carolina regulatory agency must approve of the measures that can be 
included in the program’s offerings. In April of 2011, Duke Energy shared with the Public Staff 
their proposal to increase Duke’s flexibility to make changes to the program’s offerings without 
going through regulatory approval. This will enable the Smart $aver program to respond more 
flexibly to market needs and changes in efficiency standards. The formal request for this 
additional flexibility was made in the first quarter of 2012, and at the time of these interviews in 
April of 2012, this request was still being reviewed by stakeholders and interveners. 

Outreach strategy 

Duke Energy has contracted with WECC to design the outreach plan for the trade ally network. 

A Duke Energy manager reports that the Smart $aver program managers at Duke Energy have 
shared with WECC several approaches that they believe would help them guide Smart $aver 
marketing and outreach efforts: 

• Identify what the high-participation trade allies do differently from low-participation 
trade allies. 

• Tailor individual outreach plans for the needs of individual market segments in each state 
or region. 

• Target upstream market actors such as distributors and manufacturers and those trade 
allies that are most active in the market place. 

TecMarket Works notes that the previous Smart $aver evaluation study report contained a 
recommendation to “specifically focus on barriers for a particular key market segment.” We 
agree that Duke Energy’s approach to focus on individual market segments in each region is an 
improvement upon the original recommendation. 

Both Duke Energy Smart $aver program managers report that they had asked WECC 
management to define their outreach approach, repeatedly, but they did not receive a description 
of a viable strategy. When the evaluation team followed up with WECC to find out what 
outreach approach was used, a WECC manager reported that their proposed approach was to first 
classify trade allies into groups of a) those who used the program regularly, b) those who use the 
program occasionally, and c) those who use the program infrequently. Then, the outreach efforts 
would be directed to those who most need additional support, namely the trade allies who use the 
program occasionally or infrequently. WECC reports they completed the ranking at the 
beginning of 2012, and while they have increased outreach efforts to the occasional and 
infrequent participants, they have continued to reach out to the frequent participants as well. 
WECC also reports that they do not target trade allies by the different technologies, but may do 
so in the future. Currently, at the time of the interview in August 2012, a WECC staff member 
reports that they are targeting trade allies “according to their contribution to the program” 
resulting in more outreach to lighting trade allies, then HVAC, then motors and then food 
services. WECC has not formally evaluated this approach, but reports that they plan to conduct 
an evaluation at the end of the third quarter. 
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While this seems to be a reasonable approach, it is unclear why WECC did not successfully 
communicate to Duke Energy that WECC was using an approach different from what Duke 
Energy program managers have suggested. Nor is it clear why, if this approach was in use since 
the beginning of 2012, why Duke Energy had not learned of this approach at the time of the 
evaluation interviews in mid-2012. There is clearly a barrier that has been impeding 
communication and perhaps collaboration. While it is not within the scope of this evaluation to 
address specific communication issues, the evaluation team identifies this as a problem in the 
program’s implementation. Furthermore, the evaluation team points out that it is a fundamental 
responsibility of the implementer of any program to clearly communicate their methods and 
approaches to all stakeholders. In this case, this responsibility lies with WECC, as the 
implementer of the trade ally network, to have successfully communicated their outreach 
approach to Duke Energy, their primary stakeholder. 

Moving forward, TecMarket Works offers several thoughts to consider. First, there is an 
opportunity that may be lost if any outreach efforts are not also used to gather data on the trade 
allies. This data can be used to support Duke Energy’s approach of identifying key drivers of 
those trade allies who are frequent participants. Second, targeting trade allies on the basis of their 
contribution to the program may yield the unintentional result of getting “more of the same”, that 
is, a continued dominance of lighting over other measures. If one were to use WECC’s reasoning 
that less-frequent participants may derive more benefit from outreach efforts, it should follow 
that WECC should also be targeting trade allies in those technology areas that are less frequently 
utilized by customers. This is not necessarily what TecMarket Works recommends but we want 
to point out that in this case as well, there is an opportunity to gather data on the drivers for the 
trade allies in different technology markets. No matter what the approach, if an outreach effort 
were to also be used to gather information about the trade allies’ characteristics in a structured 
way, Duke Energy would gain useful information for future outreach efforts. 

RECOMMENDATION: If Duke Energy is faced with a difference in opinion over more than 
one outreach approach, Duke Energy should develop analysis plans for testing the comparative 
effectiveness of the different approaches. This may require that each approach be tested in a 
different region, or that Duke Energy defines, a priori, what should be the baseline performance 
against which a new outreach approach should be tested. Developing an analysis plan prior to 
gathering research will help define what kinds of data should be gathered in order to make a 
sound conclusion. 

RECOMMENDATION: Duke Energy should consider formally structuring a market intelligence 
effort that leverages existing outreach efforts to the trade allies. The benefit of a structured 
information gathering effort will allow Duke Energy to have quantitative data on past trade ally 
behavior that can be used to prioritize future trade ally outreach strategies. Special attention will 
need to be focused on keeping such a system efficient and streamlined so that it does not overly 
impact the program’s cost effectiveness.  

We acknowledge that much of this intelligence already resides within the Smart $aver program 
managers, account managers, and trade ally representatives, gathered from their own experiences 
and expertise as well as shared anecdotes and any previous quantitative market characterizations.  



TecMarket Works Findings 

April 5, 2013 51 Duke Energy 
 

A “structured market intelligence effort” could mean anything from asking a market intelligence 
expert to design an information gathering plan and to implement a knowledge management 
system for sharing that information, to simply asking trade ally representatives to ask all trade 
allies they talk to within a certain period (say, a week) three or four questions about key issues 
such as their most useful tactic for selling energy efficiency, their key drivers for participating, 
etc., and summarizing that information12. Duke Energy already regularly conducts focus groups 
with trade allies (discussed below), separate from an outreach effort. 

 
Program Improvements Under Consideration 
Existing program improvement efforts 

Early replacement incentives: In order to help identify ways in which the Smart $aver program 
might be improved, Duke Energy program staff periodically conduct focus groups with trade 
allies.  Focus groups were conducted with trade allies in the HVAC and lighting markets in the 
winter of 2011. Duke Energy was able to identify very different needs from each of these groups. 
The lighting trade allies “really own the application process” and the application process seems 
to be “almost automatic”, reports a Duke Energy program manager. The lighting incentive 
offered by the Smart $aver program also seemed sufficient to drive early replacement decisions. 
However, the HVAC trade allies shared that the Smart $aver incentive was too small to drive 
early replacements of existing HVAC equipment. Duke Energy is using this feedback to consider 
whether potential savings from early replacement of HVAC equipment might justify higher 
incentives. 

Incentives for trade allies 

The issue of incentives to the trade allies is an issue that periodically arises, reports a Duke 
Energy program manager. While there has been much discussion of this option, overall the Smart 
$aver program is meeting its objectives. However, there seem to be differences in whether 
incentives may be needed, depending on the technology market. Based upon findings from focus 
groups, Duke Energy has learned from the lighting trade allies that they would just pass any 
trade ally incentive on to the customer; that the additional trade ally incentive would not change 
the lighting trade allies’ behavior or recommendations. The program manager reports that 
feedback from the HVAC trade allies was different: these trade allies report that they would be 
more interested in the Smart $aver program if Duke Energy paid them a fee. TecMarket Works 
suggests that this reinforces other feedback Duke Energy has received, that the existing HVAC 
incentives might be too low for early replacements. It is also not always clear whether a trade 
ally incentive would truly be more effective than an increased customer incentive for targeted 
markets. While a higher customer incentive may reduce freeridership because it allows more 
customers to participate who could not have participated with the original incentive, a trade ally 
incentive may increase freeridership by increasing trade ally’s efforts to “push” the program and 
search harder to find those who had already decided to take action, without affecting the 
underlying market demand or “pull”.   

                                                 
12 This information can also be obtained through a standard telephone survey, but implementing an in-house market 
intelligence effort has different pros and cons.  
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If Duke Energy changes the program incentives during a down economy in order to move the 
market, this change should be accompanied by a clear explanation of the underlying economic 
reasons, so that Duke Energy may manage expectations about whether the incentive is 
permanent. Managing these expectations may help prevent customers from delaying projects 
until the next round of expected bonus incentives. In these conditions it will be important to set 
any such system up so that there are appropriate sunset conditions that act to trigger such 
applications of variable incentive structures.  Likewise, attention will need to be place on 
keeping the programs cost effective. 

Program Needs  

One Duke Energy manager reports that there is a need for tools that can help customers evaluate 
different energy efficiency project alternatives and submit applications online. Duke Energy is 
currently putting together tools that will help evaluate different project alternatives. These 
spreadsheets can take a list of measures, allow the input of a customer’s marginal rate for energy 
costs, and generate savings impacts in terms of the lifecycle costs to the customer. “It’s 
complicated stuff, but it’s those spreadsheets that will become line tools.” Furthermore, this 
manager believes that such a tool would be particularly important because customers and even 
some account managers have difficulty understanding lifecycle costs: “they are guilty of focusing 
on “here’s the incentive, here’s the capital costs” but they don’t bring into account lifecycle 
costs.” 

If Duke Energy has not yet done so, Duke Energy may wish to consider whether it would be 
useful to allow for two baselines for calculating the lifecycle costs in their spreadsheets. The 
vendor could identify the instances in which the baseline for comparison will be the current 
standard (or code) for the measure, and instances in which the existing equipment will be used as 
the baseline. Calculations using the current standard for energy efficiency may be easier to 
automate. However, customers who are uncertain about the full benefits of energy efficiency 
equipment may develop a better appreciation when considering the lifecycle costs that are 
calculated from the baseline of their existing equipment.  

Other recommendations 

In the previous Smart $aver Prescriptive evaluation report, the evaluation team made a number 
of recommendations. Reported below are ones that the evaluation team feels remain relevant for 
the current program. 

#4) Duke Energy should explore the feasibility of developing a coordinated marketing campaign 
for one market segment, implementing it as a pilot, and evaluating its effectiveness. A small pilot 
would allow Duke Energy to assess whether targeting marketing to one segment would be a 
more effective approach for future program efforts. 

#8) Explore whether it is feasible to create marketing and outreach campaigns that focus on 
lifecycle costs. This may allow customers to look beyond consideration about a measure’s capital 
cost and its incentive, and understand the energy savings that would be delivered over the 
measure’s effective useful life. 
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#11) (If not already being done through the Small Business Strategy Team that has been formed) 
Duke Energy should consider the feasibility of designing, implementing, and evaluating a pilot 
program to help <500 kW customers to prioritize energy efficient projects. This may allow more 
Duke Energy customers to achieve greater savings by providing them with a more complete 
picture of their energy efficiency options. 

#12) Duke Energy should consider the potential benefits of increased market segment 
penetration if marketing were structured to specifically focus on barriers for a particular key 
market segment. Duke Energy may want to do this by identifying one high priority market and 
conducting a characterization study about that market. Duke Energy might then identify that 
market’s specific barriers to participation and develop a logic model that specifies a strategic 
approach toward overcoming those barriers. Duke Energy can then evaluate the effectiveness of 
the approach at the end of the program cycle. This would allow Duke Energy to see if they 
would be able to successfully drive greater activity in a particular segment if there arose a need 
for doing so in the future. 

Program challenges 

The biggest program challenges faced by the Smart $aver Prescriptive program are ones being 
faced by most other energy efficiency programs across the country: Poor economic climate and a 
need for new measures to replace ones that have transitioned to code or have been made 
standard. 

Duke Energy periodically reviews the incentives being offered to see if they are enough to drive 
customer participation. The Duke Energy program manager reports that they have gotten 
consistent feedback from customers that the incentives for HVAC measures are not high enough 
to cover the incremental cost between the high efficiency qualifying measure and the lower 
efficiency measure. One Duke Energy manager explains the balance they are trying to achieve 
with incentives:  

“This is not our money, we give it out but it’s the ratepayers who fund it. It is really incumbent 
upon us to be good stewards of our customers’ money. This means we want to try to keep costs 
as low as possible, we want to make incentive payments just as much as needed to move the 
market. We’re trying to spend the money as wisely as possible.” 

Another challenge that the Smart $aver program faces is the lack of flexibility to change the 
measure mix to meet changing standards and market conditions without first undergoing 
regulatory review and approval. A Duke Energy program manager reports that this has prevented 
the Smart $aver program in the Carolinas from removing NEEMA premium motors and T12 
fixtures even though both these technologies have become the standard efficiency level. “Until 
we have the ability to do that, the program won’t be as successful as it could be,” says the 
program manager. 
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Trade Ally Interviews 
The ten Smart $aver trade allies from the Carolinas system were interviewed in April 2012.  All 
of the interviews were conducted with a sales manager within the firm or an equivalent 
representative.  Each of the respondents indicated that they are the individual within their 
company who has the most experience and is the most acquainted with the program.  The 
interview protocol used during these interviews can be found in Appendix D: Trade Ally 
Interview Instrument.   
 
The interviews were written to cover various aspects of the program, such as program operations, 
aspects of trade allies’ involvement, incentive levels applied, covered technologies, and program 
effects from the trade allies’ perspectives.  The results of the process interviews are reported by 
the response categories presented below. 
 

Program Materials 
We asked the trade allies if they had enough program materials such as brochures, applications, 
and program documentation to effectively sell the program to their customers.  All ten trade 
allies indicated that they had enough program forms and applications for their use. 

One trade ally specifically mentioned that she would like Duke Energy to target advertising at 
maintenance, budget and controls personnel at commercial customers that are potential Smart 
$aver participants.  

Problems That Have Come Up 
All trade allies interviewed said that their experiences with the program were currently free of 
any major problems and that they were pleased with the program.  One trade ally did report that 
there initially had been some “kinks” in the application process but they had been worked out 
through communication with Duke Energy. 
 
When we asked about customer complaints from the trade allies’ perspective; in response to our 
question, trade allies reported that there have been very few customer complaints. In fact, trade 
allies could recall no specific customer complaints. 

Wait Time for Incentive 
The length of time that passes from when the application forms are submitted, to the arrival of 
the rebate check are described as very reasonable by all ten trade allies. The stated average 
length of time to wait for a rebate check varied very little from 2 to 3 weeks.   

What About Smart $aver Works Well 
Each interviewed trade ally was asked what they think works well about the program.  This 
question was then followed with a question about what changes should be made to the progam.  
The trade allies responded to the question of what works well about the program with a variety 
of responses. Seven out of ten trade allies mentioned ease of use and ease of forms as an aspect 
of Smart $aver that works well. Further, one trade ally noted that the ease of forms allowed them 
to offer to fill out the forms for their customers and provide this service at no additional charge to 
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their customers. Complex forms or rebate process would require them to recover some of that 
cost via their pricing arrangements.  

Four trade allies also mentioned that they are pleased with the current online/electronic versions 
of the forms. 

Two trade allies mentioned the quick turnaround of the application process. Specific responses 
include: 

• “It’s straightforward.” 

• “Duke Energy does a great job of turning around the applications and rebate checks.” 

• “The whole program has been very positive and very well received by our clients. It gets 
lighting projects onto the front burner.” 

What Should Change About Smart $aver 
The responses to the question of what should be changed varied among the trade allies, with 
some vendors providing multiple responses.  

One of the common responses received is that trade allies would like to see a more streamlined 
and simplified rebate system that is based solely on watts reduced rather than differing incentives 
for specific technology retrofits. Trade allies feel that a rebate system based on the number of 
watts reduced would allow them to more easily estimate the customers’ incentive amount and 
would allow for increased energy savings through de-lamping strategies.  

Three trade allies mentioned that they would prefer a watts-reduced based system and one of 
these trade allies also would like to see pre-approval of incentive amounts in order to guarantee 
those incentives to customers. 

Three other suggestions from trade allies related to the application and rebate administration 
process: 

• One trade ally mentioned that he recently serviced one account with similar concurrent 
projects at multiple addresses. He sent in all the applications from the single account 
together and he received a separate check for each address. He would prefer to receive 
one check per account with an itemized description for multiple addresses. 

• One trade ally asked for the application to be offered as an executable PDF file in 
addition to the current electronic forms in Word and PDF.  

• One trade ally requested that paperwork mistakes be reported back to him in less than a 
week, and that customers not be copied on emails regarding application typos or small 
mistakes. 
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Communications with Duke Energy Staff 
All of the trade allies interviewed said that communication with Duke Energy staff was fine, 
though limited.  

Customer Awareness of Smart $aver 
Trade allies were asked how they made customers aware of the Smart $aver program and then to 
describe the customers’ initial reaction to the program. 
 
All of the trade allies said they tell their customers about the program during normal sales 
communications and present it as a way to achieve a faster return on investment for the incented 
high efficiency technology. All trade allies said that customers respond positively or very 
positively to the idea of the incentive and the savings, though some are skeptical at first. 
 
Customer awareness of the Smart $aver incentive varied. Two trade allies reported that the 
majority of their Smart $aver lighting customer leads were received directly from Duke Energy’s 
vendor portal. One trade ally estimated that 60 percent of customers were already aware of the 
Smart $aver program before contacting the trade ally. All three of these trade allies also felt that 
awareness of the program had increased in the last year and that Duke Energy general 
advertising of the program had led to this increase.  
 
One trade ally stated: “People are asking for high efficiency more and are aware of the incentives 
more.” 
 
Seven trade allies were unsure of the amount of customers who were already aware of the Smart 
$aver program before contacting the trade ally. 

Market Transformation 
Trade allies were asked what the incentive level would have to be for more than 80 percent of the 
market to elect to upgrade to the energy efficient model. Four trade allies felt that the current 
level of incentives would be sufficient to reach this goal for equipment replacement. One trade 
ally also felt that higher incentives would be more likely to encourage early replacement of 
existing standard efficiency lighting than make an appreciable difference in a customer’s current 
choice between standard and high efficiency measures. 

Why Trade Allies Participate 
Why trade allies participate varies from the basics (increased sales/profit) to the altruistic (doing 
the right thing for their customers). 
 

• “The return on investment is in line so that this has become the low-hanging fruit.” 
• “It’s great. It’s a win-win.” 
• “I’m passionate about saving energy. If it’s not energy efficient, we don’t do it.” 
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Program Technologies and Incentives 
We also talked to the trade allies about the technologies offered in the program, and the 
incentives that are provided.  The technologies currently covered are supported by everyone we 
spoke with.  

Technologies and Equipment Covered 
All ten trade allies interviewed thought that no technologies currently covered by the program 
should be removed.  

Incentive Levels 
Nine trade allies interviewed indicated that they were satisfied with the current incentive levels. 
One trade ally asked for higher incentives but declined to give an amount. 

Other Technologies That Should Be Included 
Trade allies were asked to mention technologies that they thought should be considered for the 
program. The only technology mentioned was LED lighting with eight trade allies indicating that 
they would like to see rebates for LED measures.  

How the Program Changes Business 
Overall, the trade allies report that the program has changed their business by increasing their 
sales, increasing the size of their customer base, and providing high levels of customer 
satisfaction.  The comments received from the interviewed contractors include: 
 

• “It has worked well. We have sold more retrofits in last two months than last two years.” 
 

• “Business has increased so much, both among existing and new customers.” 
 

• “Callbacks have increased. Partial retrofits have become full plan conversions.” 

Suggestions for Streamlining Participation Process 
The only suggestion offered by the trade allies was to streamline the process came from trade 
allies who suggested that the program utilize a watts reduced-based incentive structure. One 
trade ally also mentioned a need for more training and interaction between Duke Energy and the 
trade allies. 

Program’s Influence on Business Practices 
We asked the trade allies about the benefits of their participation in the program to them and to 
their customers, and how the program has altered their business by changing what equipment 
they offer.   

All trade allies interviewed see the program as a way to encourage customers to upgrade their 
lighting equipment to a higher efficiency level. In addition, these trade allies noted that the 
current rebates do provide an incentive for their customers to buy the more efficient product. 

Several trade allies have made significant changes to their marketing or stocking strategies since 
beginning their participation in the Smart $aver program.  
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• Two trade allies report that 90% of their stock is now high efficiency. 

• One trade ally reports that 80% of their stock is high efficiency compared to 30% five 
years ago. 

• One trade ally reports that 100% of stock is high efficiency compared to just 5% two 
years ago. 

We asked the trade allies if their business would change if the Smart $aver® program were no 
longer offered.  We posed the question: “If the program were to be discontinued, what would 
happen to the volume of sales of the high efficiency models?”  All ten trade allies indicated that 
sales would decline despite a large remaining market for lighting retrofits. This response 
indicates that these allies think that a substantial part of their company’s total sales are program 
induced, suggesting low freeridership levels.  Specific responses include: 

• “We would have a 75% drop in high efficiency retrofit sales without the program. 

• “Ninety-percent of these programs would not happen.” 

• “Only 25% of county buildings currently have high efficiency fixtures.” 

• “We estimate that 55% of our customer base has not switched out.” 

None of the trade allies said they would change their high efficiency model pricing structure if 
the program were no longer available, suggesting that the program has not had an impact on 
product pricing. This also indicates that the customers are getting the full advantage of the 
rebates because the allies are not up-pricing.   

Taken together, these influences on business practices suggest that the Smart $aver program is a 
major driver of current high efficiency lighting installations as well as a strong influencer of the 
overall awareness and availability of high efficiency lighting measures.  
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Participant Surveys 
This survey focused on customers whose organizations, according to program tracking records, 
received a rebate from Duke Energy for the purchase of new Linear Fluorescent Lighting or 
light-controlling Occupancy Sensors.   
 
Non-Residential Smart $aver Equipment Installations 
The customer data provided by Duke Energy specified the equipment installation which resulted 
in a Smart $aver rebate for respondents, which is characterized in Table 28.  Half of the 
respondents who received rebates for Fluorescent Lighting installed T8 4-foot 2 lamps (50.0% or 
35 out of 70), and most of the rest installed T8 4-foot 4 lamps (27.1% or 19 out of 70).  Only 
5.7% (4 out of 70) of Fluorescent Lighting rebate recipients installed T5 lamps, the remainder 
(94.3% or 66 out of 70) installed some type of T8 lamp.  Among Occupancy Sensor installations, 
78.6% (11 out of 14) received rebates for systems under 500 watts, while the others (21.4% or 3 
out of 14) were for systems over 500 watts.  
 
Table 28. Equipment installation which received a Smart $aver rebate 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

T8 4ft 1 lamp 1.4% NA 1.2% 
T8 4ft 2 lamp 50.0% NA 41.7% 
T8 4ft 3 lamp 5.7% NA 4.8% 
T8 4ft 4 lamp 27.1% NA 22.6% 
T8 2ft or 8ft 2 lamp 4.3% NA 3.6% 
T8 lamp (unspecified) 5.7% NA 4.8% 
T5 4 lamp 5.7% NA 4.8% 
Occupancy sensor under 500W NA 78.6% 13.1% 
Occupancy sensor over 500W  NA 21.4% 3.6% 

 
 
Table 29 indicates that the average amount of rebates received for Fluorescent Lighting ($622) 
and Occupancy Sensor installations ($603) were comparable.  However, the range of rebate 
amounts was greater for Fluorescent Lighting installations (minimum $4, maximum $5,625) than 
Occupancy Sensors (minimum $40, maximum $1,800).  Also, the median rebate was higher for 
Occupancy Sensor installations ($490) than for Fluorescent Lighting ($279). 
 
Table 29. Amount of Smart $aver incentive rebate 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

$60 or less 25.7% 21.4% 25.0% 
$61 to $300 25.7% 21.4% 25.0% 
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$301 to $999 27.1% 28.6% 27.4% 
$1000 or more 21.4% 28.6% 22.6% 

Minimum rebate $4.00 $40.00 $4.00 
Maximum rebate $5625.00 $1800.00 $5625.00 
Median rebate $279.00 $490.00 $305.50 
Average rebate $622.42 $603.26 $619.23 

 
 
The total hours of operation of the rebated Smart $aver equipment is shown in Table 30 (scaled 
as average hours per day over an entire year).  Half (50.0% or 7 out of 14) of Occupancy Sensor 
installations are operating the equivalent of more than 8 hours per day all year long, compared to 
only 25.7% (18 out of 70) of Fluorescent Lighting installations operating that many hours per 
year.  However, the hours of operation were not known for 35.7% (30 out of 84) of installations 
surveyed. 
 
Table 30. Operation hours of Smart $aver installation 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Average of 16+ hours/day over 
entire year 4.3% 21.4% 7.1% 

Average of 10-16 hours/day over 
entire year 10.0% 7.1% 9.5% 

Average of 8-10 hours/day over 
entire year 11.4% 21.4% 13.1% 

Average of 6-8 hours/day over entire 
year 20.0% 21.4% 20.2% 

Average of less than 6 hours/day 
over entire year 15.7% 7.1% 14.3% 

Not specified 38.6% 21.4% 35.7% 

 
 
 
Participation in the Non-Residential Smart $aver Program 
As seen in Table 31, most respondents in this survey represented organizations in North Carolina 
(96.4% or 81 out of 84), with the remainder being in South Carolina (3.6% or 3 out of 84).  
There was a significant difference in distribution of incentives received across states, with 14.3% 
(2 out of 14) of Occupancy Sensor rebate recipients being in South Carolina, compared to only 
1.4% (1 out of 70) of Fluorescent Lighting rebate recipients. 
 
Table 31. Distribution of incentives across states 

  Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 
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North Carolina 98.6% 85.7% 96.4% 
South Carolina 1.4% 14.3% 3.6% 

 
 
Table 32 shows that all respondents were aware that their companies participated in the Smart 
$aver program (aided awareness 100% or 84 out of 84), and all respondent (100% or 84 out of 
84) confirmed that the items they received rebates that matched the information on the list 
supplied by Duke Energy, which was used to recruit respondents for this survey.   
 
Table 32. Awareness of the non-residential Smart $aver program 

  Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Unaided awareness 97.1% 100% 97.6% 
Aided awareness 100% 100% 100% 
Confirmed rebated item matched 
recruiting list 100% 100% 100% 

 
 
The most commonly mentioned sources of awareness of the Non-Residential Smart $aver 
program are trade allies (32.1% or 27 out of 84), the information provided with the program 
(15.5% or 13 out of 84), contact with Duke Energy employees (14.3% or 12 out of 84), and the 
Internet (9.5% or 8 out of 84).  Few respondents (7.1% or 6 out of 84) did not know how their 
company became aware of Smart $aver. 
 
Table 33. Sources of awareness of non-residential Smart $aver program 

Percentage mentioning factor Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Recommendation of trade allies 34.3% 21.4% 32.1% 
The information provided by the 
Program 14.3% 21.4% 15.5% 

From a Duke Energy employee / 
account manager / marketing rep 12.9% 21.4% 14.3% 

Duke Energy website / email / web 
research 10.0% 7.1% 9.5% 

Recommendation of third party 
consultant 5.7% 7.1% 6.0% 

Past experience with this program 4.3% 7.1% 4.8% 
Recommendation of a friend or 
associate 4.3% 0.0% 3.6% 

Advertisement in newspaper 2.9% 0.0% 2.4% 
From another employee or branch of 
my company 0.0% 14.3% 2.4% 

Energy audit (not from Duke Energy 
or not specified) 1.4% 7.1% 2.4% 
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We are a third party company that 
processes rebates for other 
companies 

2.9% 0.0% 2.4% 

The program technical assistance 1.4% 0.0% 1.2% 
Radio advertisement 1.4% 0.0% 1.2% 
Landlord / property manager 1.4% 0.0% 1.2% 
State Energy Office 1.4% 0.0% 1.2% 
Because of past experience with or 
recommendation from "Smart 
Energy Now" (or "Envision 
Charlotte") 

1.4% 0.0% 1.2% 

Because of past experience with 
other Duke Energy programs 1.4% 0.0% 1.2% 

Wanted to reduce energy costs 1.4% 0.0% 1.2% 
Because of past experience with or 
recommendation from "Non-
Residential Energy Assessment" 

0.0% 0.0% 0.0% 

Recommendation from other utility 
program 0.0% 0.0% 0.0% 

Don’t know 5.7% 14.3% 7.1% 

Multiple responses were accepted for this question, so columns total to more than 100%. 
 
 
As seen in Table 34, the most important sources of awareness of the program were trade allies 
(29.8% or 25 out of 84) and the information provided with the Smart $aver program (15.5% or 
13 out of 84).  There were some significant differences by the type of rebate received: 
respondents whose companies received Occupancy Sensor rebates were more likely to say their 
most important source of awareness of the Smart $aver program came from someone else at their 
company (14.3% or 2 out of 14, compared to 0.0% or 0 out of 70 who received Fluorescent 
Lighting rebates), or from Duke Energy employees (21.4% or 3 out of 14, versus 12.9% or 9 out 
of 70 for Fluorescent Lighting rebates).  Trade allies were more likely to be the most important 
source of awareness for Fluorescent Lighting rebate recipients (32.9% or 23 out of 70, compared 
to 14.3% or 2 out of 14 Occupancy Sensor rebate recipients). 
 
 
Table 34. Most important sources of awareness of non-residential Smart $aver program 

Percentage mentioning factor as 
ranked #1 in importance (including 
“tied for #1”) 

Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Recommendation of trade allies 32.9% 14.3% 29.8% 
The information provided by the 
Program 14.3% 21.4% 15.5% 

From a Duke Energy employee / 
account manager / marketing rep 12.9% 21.4% 14.3% 

Duke Energy website / email / web 
research 10.0% 7.1% 9.5% 

Recommendation of third party 5.7% 7.1% 6.0% 
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consultant 
Past experience with this program 4.3% 0.0% 3.6% 
Recommendation of a friend or 
associate 2.9% 0.0% 2.4% 

From another employee or branch of 
my company 0.0% 14.3% 2.4% 

Energy audit (not from Duke Energy 
or not specified) 1.4% 7.1% 2.4% 

We are a third party company that 
processes rebates for other 
companies 

2.9% 0.0% 2.4% 

The program technical assistance 1.4% 0.0% 1.2% 
Radio advertisement 1.4% 0.0% 1.2% 
Advertisement in newspaper 1.4% 0.0% 1.2% 
Landlord / property manager 1.4% 0.0% 1.2% 
State Energy Office 1.4% 0.0% 1.2% 
Because of past experience with or 
recommendation from "Smart 
Energy Now" (or "Envision 
Charlotte") 

1.4% 0.0% 1.2% 

Because of past experience with 
other Duke Energy programs 1.4% 0.0% 1.2% 

Wanted to reduce energy costs 1.4% 0.0% 1.2% 
Because of past experience with or 
recommendation from "Non-
Residential Energy Assessment" 

0.0% 0.0% 0.0% 

Recommendation from other utility 
program 0.0% 0.0% 0.0% 

Don’t know 5.7% 14.3% 7.1% 

Multiple responses were accepted for this question, so columns total to more than 100%. 
 
 
 
Applying for Rebates through the Smart $aver Program 
Table 35 indicates that most Fluorescent Lighting rebate recipients got the application online 
(55.7% or 39 out of 70), though nearly a third (30.0% or 21 out of 70) got the application from a 
trade ally.  For Occupancy Sensor rebate recipients, these two sources were mentioned equally 
often (both by 35.7% or 5 out of 14).  Some Occupancy Sensor rebate recipients got the 
application directly from their utility company (14.3% or 2 out of 14), while none (0.0% or 0 out 
of 70) of the Fluorescent Lighting rebate recipients did. 
 
Table 35. Source of rebate application 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Website / online 55.7% 35.7% 52.4% 
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Trade allies 30.0% 35.7% 31.0% 
Consultant or third party company 5.7% 7.1% 6.0% 
Program staff 4.3% 0.0% 3.6% 
Utility / Duke Energy 0.0% 14.3% 2.4% 
Don’t know 4.3% 7.1% 4.8% 

 
 
Most of the respondents in this survey (71.4% or 10 out of 14 Occupancy Sensor rebates, and 
52.9% or 37 out of 70 Fluorescent Lighting rebates) filled out the rebate application themselves, 
as seen in Table 36.  Fluorescent Lighting rebate recipients were more likely to get assistance 
from trade allies (30.0% or 21 out of 70), compared to those who received rebates for Occupancy 
Sensors (14.3% or 2 out of 14). 
 
Table 36. Who filled out rebate application for your company? 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

I did (respondent) 52.9% 71.4% 56.0% 
Trade allies 30.0% 14.3% 27.4% 
Someone else from respondent’s 
company 20.0% 14.3% 19.0% 

Consultant / third party company 1.4% 0.0% 1.2% 
Don’t know 0.0% 0.0% 0.0% 

Multiple responses were accepted for this question, so columns total to more than 100%. 
 

 
The Fluorescent Lighting rebate application was not easy to understand for 13.5% (5 out of 37) 
of respondents who filled out the forms themselves, but none (0.0% or 0 out of 10) of the 
Occupancy Sensor rebate recipients who did their own paperwork reported that the application 
was not easy to understand.  Overall, 68.1% (32 out of 47) of respondents reported no problems 
understanding the forms. 

 
Table 37. Understandability of the application 

Base: respondents who filled the 
forms out themselves 

Linear Fluorescent 
Lighting 

N=37 

Occupancy 
Sensors 

N=10 

Total 
N=47 

Application was easy to understand 64.9% 80.0% 68.1% 
“Some of it” was easy to understand 21.6% 20.0% 21.3% 
The application was not easy to 
understand 13.5% 0.0% 10.6% 
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The 15 respondents (31.9% of 47) who thought the applications were not easy to understand 
were asked what was difficult about the forms.  Their responses are listed below. 
 
5 out of 15 (33.3%) respondents mentioned issues with technical details: 
 

• “I think the form would be difficult to fill out for someone who didn't know a lot of 
technical details about lighting.” 

• “It was mostly easy to understand. The application doesn't reflect some of the code 
requirements we have to meet with certain fixtures. A Duke representative helped us 
reconcile those issues after I had submitted the form several times.” 

• “It was OK, but each section did require fastidious attention to detail.” 
• “Some of the technical terms needed definitions.” 
• “There was a lot of information on the form that does not apply to our project, so it took 

time to find the information on the form that was relevant.” 
 
4 out of 15 (26.7%) respondents mentioned issues with filing paperwork: 
 

• “It was difficult to figure out the wattage of the light fixture and the difference between 
wattages. We had a lot of stores in the program, and it was repetitive. I could not fill out 
one form that covered everything. I disliked having to fill out one form per each store.” 

• “I had to resubmit parts of the rebate form. Yes, it was resolved satisfactorily.” 
• “It wasn't too hard, but did require a lot of exact cross-referencing of Purchase Orders, 

Equipment numbers, etc.” 
• “When you have many types of fixtures involved, and the vendor's invoice is formatted 

differently than Duke's form, you have to do a lot of legwork and back-tracking.” 
 
3 out of 15 (20.0%) respondents mentioned issues determining what qualified for the program: 
 

• “It was difficult determining which items qualified for the program.” 
• “It was difficult to understand the different types of rebates for the different lights. They 

all qualified for different rebates. Also, I was replacing a lot of 4-lamp fixtures with 2-
lamp fixtures, so it was not clear which lamps qualified for which incentives.” 

• “There was confusion over the proper identification of both the old and new measures, 
and it wasn't clear as to which items qualified for the program.” 

 
3 out of 15 (20.0%) respondents mentioned having to get assistance from a trade ally: 
 

• “Some of the options needed some clarification from our electrician.” 
• “I filled out most of it, with help from a vendor on some of the more technical questions.” 
• “The forms were filled in partially by myself and partially an electrician.” 

 
As Table 38 indicates, most (60.7% or 51 out of 84) respondents submitted the application for 
Smart $aver themselves, and in another 20.2% (17 out of 84) cases someone else from their 
company did the paperwork.  Another 19.0% (16 out of 84) of participants had trade allies 
submit applications for them. 
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Table 38. Who submitted the application to Duke Energy? 
 Linear Fluorescent 

Lighting 
N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

I did (respondent) 60.0% 64.3% 60.7% 
Someone else from respondent’s 
company 20.0% 21.4% 20.2% 

Trade allies 20.0% 14.3% 19.0% 
Consultant / third party company 1.4% 0.0% 1.2% 
Don’t know 0.0% 0.0% 0.0% 

Multiple responses were accepted for this question, so columns total to more than 100%. 
 
 
According to Table 39, nearly one in five respondents in this survey who had Fluorescent 
Lighting installed (18.6% or 13 out of 70) had problems receiving their Smart $aver rebate, 
while none of the respondents who installed Occupancy Sensors (0.0% or 0 out of 14) had 
problems receiving their rebates. 
 
Table 39. Problems receiving Smart $aver rebates 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Had problems receiving Smart $aver 
rebate  18.6% 0.0% 15.5% 

Did not have problems receiving 
Smart $aver rebate 78.6% 100.0% 82.1% 

Don’t know 2.9% 0.0% 2.4% 

 
 
Thirteen respondents (15.5% of 84) reported problems receiving their Smart $aver rebates (all of 
these were for Fluorescent Lighting installations).  Their descriptions of these problems and 
whether or not they were resolved are listed below. 
 
9 out of 13 (69.2%) respondents who had problems receiving their rebates reported that these 
problems were resolved to their satisfaction: 
 

• “Duke sent back our application. They were confused as to what we had purchased. I 
explained that we had bought entirely new light fixtures, not just switching out some 
parts. That seemed to clear it up, and after that it was resolved to my satisfaction.” 

• “We needed to submit additional information on the rebate form. Yes, it was resolved to 
our satisfaction.” 

• “I had initially filled out the form incorrectly, which created a delay. It was resolved to 
my satisfaction. Duke was very helpful in getting this resolved.” 

• “I had to clarify some of my information to get the rebates. But once I clarified the 
information, I did not have any trouble receiving my rebates.” 
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• “I needed an item clarified on the form. Yes, it was resolved satisfactorily.” 
• “One section of the form required additional information. Yes, it was resolved 

satisfactorily.” 
• “The form had to be resubmitted. Yes, it was resolved satisfactorily.” 
• “This was only because I made some errors filling out the paperwork. Once I fixed those, 

I did not have any problems getting the money.” 
• “We had a miscalculation on one of our forms that delayed things a little bit, but once we 

corrected it, the rebate was returned pretty quickly.” 
 
However, 4 out of 13 (30.8%) respondents who had problems receiving their rebates reported 
mixed, inconclusive or unsatisfactory results: 
 

• “We had to resubmit rebate forms due to questions over some of our equipment choices.” 
• “I'm still waiting on 2 incentives, which seem to revolve in a circular discussion between 

us and Duke. No, it has not been resolved to my satisfaction.” 
• “I don't recall receiving 1 out of the 3 rebates we were expecting. I'm uncertain as to its 

current status.” 
• “We made a very large order, and asked Duke to let us do the rebates one building at a 

time. There was a lot of confusion as to how many fixtures we installed in each building. 
Duke questioned us several times about our applications. One form, we had to submit 
four different times before receiving the rebate. It was resolved in the end, but after 
taking myself and my office staff several hours to get it resolved.” 

 
 
Reasons for Participating in Non-Residential Smart $aver 
Table 32 shows that the most frequently mentioned reason for businesses participating in Non-
Residential Smart $aver was to reduce energy costs, mentioned by 3 out of 5 respondents (59.5% 
or 50 out of 84).  The rebate incentive itself was mentioned by more than a quarter of 
respondents (28.6% or 24 out of 84), while the recommendation of a trade ally was mentioned by 
11.9% (10 out of 84), and old equipment working poorly was mentioned by 10.7% (9 out of 84).  
Among respondents whose organizations installed Fluorescent Lighting, some additional factors 
included T12 lighting being phased out (mentioned by 21.4% or 15 out of 70) and wanting better 
lighting (mentioned by 12.9% or 9 out of 70). Every respondent in this survey could give a 
reason for installing their rebated units (“don’t know” 0.0% or 0 out of 84). 
 
Table 40. Reasons for purchasing new energy-saving unit 

Percentage mentioning factor Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Wanted to reduce energy costs 60.0% 57.1% 59.5% 
The program incentive 28.6% 28.6% 28.6% 
Old lighting (T12) being phased out 21.4% 0.0% 17.9% 
Recommendation of trade ally 12.9% 7.1% 11.9% 
Old equipment working poorly 10.0% 14.3% 10.7% 
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Wanted better lighting 12.9% 0.0% 10.7% 
Company is trying to “go green” / 
environmental concerns 5.7% 14.3% 7.1% 

Companywide policy / initiative / 
participation of other branches 4.3% 14.3% 6.0% 

State grant / energy promotion 7.1% 0.0% 6.0% 
Drawbacks of old equipment (heat, 
maintenance costs, unavailability of 
replacements) 

7.1% 0.0% 6.0% 

ARRA energy grant / federal stimulus 4.3% 7.1% 4.8% 
Tax incentive 2.9% 7.1% 3.6% 
Recommendation of someone else 1.4% 7.1% 2.4% 
Part of remodeling / improving building 2.9% 0.0% 2.4% 
Old equipment didn't work 1.4% 0.0% 1.2% 
The program technical assistance 0.0% 7.1% 1.2% 
The information provided by the 
Program 1.4% 0.0% 1.2% 

Past experience with this program 0.0% 7.1% 1.2% 
EPA guidelines 1.4% 0.0% 1.2% 
Insurance reason 0.0% 7.1% 1.2% 
Property owner’s recommendation 0.0% 7.1% 1.2% 
Local govt. recommendation 1.4% 0.0% 1.2% 
Save money / fiscal responsibility 1.4% 0.0% 1.2% 
Worker safety / productivity 1.4% 0.0% 1.2% 
Radio advertisement 1.4% 0.0% 1.2% 
Advertisement in newspaper 0.0% 0.0% 0.0% 
Don’t know 0.0% 0.0% 0.0% 

Multiple responses were accepted for this question, so columns total to more than 100%. 
 
 
Table 41 shows only the “most important” reasons for participating in Non-Residential Smart 
$aver, and nearly half (47.6% or 40 out of 84) mentioned wanting to reduce energy costs as the 
most important reason, with another 22.6% (19 out of 84) mentioning the rebate incentive itself 
as the most important reason. 
 
Table 41. Most important reasons for purchasing new energy-saving unit 

Percentage mentioning factor as 
ranked #1 in importance (including “tied 
for #1”) 

Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Wanted to reduce energy costs 50.0% 35.7% 47.6% 
The program incentive 24.3% 14.3% 22.6% 
Old lighting (T12) being phased out 21.4% 0.0% 17.9% 
Wanted better lighting 11.4% 0.0% 9.5% 
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Recommendation of trade ally 7.1% 7.1% 7.1% 
Old equipment working poorly 5.7% 14.3% 7.1% 
Company is trying to “go green” / 
environmental concerns 4.3% 14.3% 6.0% 
Companywide policy / initiative / 
participation of other branches 4.3% 14.3% 6.0% 

ARRA energy grant / federal stimulus 4.3% 7.1% 4.8% 
State grant / energy promotion 5.7% 0.0% 4.8% 
Drawbacks of old equipment (heat, 
maintenance costs, unavailability of 
replacements) 

4.3% 0.0% 3.6% 

Part of remodeling / improving building 2.9% 0.0% 2.4% 
Tax incentive 1.4% 0.0% 1.2% 
Recommendation of someone else 0.0% 7.1% 1.2% 
Past experience with this program 0.0% 7.1% 1.2% 
EPA guidelines 1.4% 0.0% 1.2% 
Insurance reason 0.0% 7.1% 1.2% 
Property owner’s recommendation 0.0% 7.1% 1.2% 
Local govt. recommendation 1.4% 0.0% 1.2% 
Save money / fiscal responsibility 1.4% 0.0% 1.2% 
Radio advertisement 1.4% 0.0% 1.2% 
Worker safety / productivity 0.0% 0.0% 0.0% 
Advertisement in newspaper 0.0% 0.0% 0.0% 
Don’t know 0.0% 0.0% 0.0% 

Multiple responses were accepted for this question, so columns total to more than 100%. 
 
 
Table 42 shows that almost every Fluorescent Lighting rebate recipient was replacing an existing 
system (98.6% or 69 out of 70), whereas half of Occupancy Sensor installations did not replace 
existing systems (50.0% or 7 out of 14).  Furthermore, none (0.0% or 0 out of 70) of the 
Fluorescent Lighting installations were the first time that type of unit had been installed at the 
respondent’s company, whereas for at least 28.6% (4 out of 14) Occupancy Sensor installations it 
was the first such unit installed at that company (another 14.3% or 2 out of 14 were not sure if it 
was the first installation or not). 
 
Table 42. Replacing existing units and first-time installations 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Newly installed unit replaced an 
existing unit 98.6% 50.0% 90.5% 

Newly installed unit is the first such 
unit purchased by the company  0.0% 28.6% 4.8% 

Newly installed unit did not replace 1.4% 7.1% 2.4% 
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an existing unit, but is not the first 
such unit installed by the company 
Not sure if newly installed unit is the 
first such unit purchased by the 
company 

0.0% 14.3% 2.4% 

 
 
Units Replaced by Smart $aver-rebated Equipment 
As seen in Table 43, most Fluorescent Lighting installations that replaced existing systems 
replaced systems that were more than 20 years old (56.5% or 39 out of 69), whereas 42.9% (3 
out of 7) of Occupancy Sensor installations which replaced existing systems replaced systems 
that were more than 20 years old. 
 
Table 43. Age of replaced units 

Base: new unit replaced an existing 
unit 

Linear Fluorescent 
Lighting 

N=69 

Occupancy 
Sensors 

N=7 

Total 
N=76 

Replaced a unit less than 5 years 
old 2.9% 14.3% 3.9% 

Replaced a unit 5 to less than 10 
years old 5.8% 0.0% 5.3% 

Replaced a unit 10 to less than 20 
years old 21.7% 42.9% 23.7% 

Replaced a unit 20 years to less 
than 30 years old 29.0% 14.3% 27.6% 

Replaced a unit 30 or more years 
old 27.5% 28.6% 27.6% 

Don’t know age of replaced unit 13.0% 0.0% 11.8% 

 
 

As seen in Table 44, only 15.9% (11 out of 69) of the Fluorescent Lighting units replaced were 
in poor condition, while none (0.0% or 0 out of 7) of the Occupancy Sensor units that were 
replaced were in poor condition.  Every unit that was replaced was still in working condition 
(0.0% or 0 out of 76 replaced units were not working). 
 
Table 44. Condition of unit replaced by Smart $aver installation 

Base: new unit replaced an existing 
unit 

Linear Fluorescent 
Lighting 

N=69 

Occupancy 
Sensors 

N=7 

Total 
N=76 

Replaced unit was in good condition 47.8% 57.1% 48.7% 
Replaced unit was in fair condition 34.8% 42.9% 35.5% 
Replaced unit was in poor condition 15.9% 0.0% 14.5% 
Replaced unit was not in working 
condition 0.0% 0.0% 0.0% 

Don’t know replaced unit’s condition 1.4% 0.0% 1.3% 
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Influence of the Non-Residential Smart $aver Program 
Table 45 indicates that a third (33.3% or 28 out of 84) of the respondents in this survey say that 
without the Smart $aver program, their companies would have purchased their new units when 
they did anyway, and at about the same rates for both types of rebate recipient.  But respondents 
who installed new Occupancy Sensors are more likely to say they would have waited up to three 
years to replace their old unit without Smart $aver (42.9% or 6 out of 14) compared to 
Fluorescent Lighting rebate recipients (24.3% or 17 out of 70).  Respondents whose companies 
installed new Fluorescent Lighting were more likely to say that without Smart $aver they would 
have kept using their old units (including “until old unit fails”, “until budget permits”, and “don’t 
know when”) – 37.1% (26 out of 70), versus just 21.4% (3 out of 14) giving these responses 
among respondents whose companies installed Occupancy Sensors. 
 
Table 45. Actions taken if Smart $aver program had not been available 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Would have bought the new unit at 
the same time 32.9% 35.7% 33.3% 

Would have bought the new unit 
within a year 7.1% 7.1% 7.1% 

Would have bought the new unit one 
to three years from now 17.1% 35.7% 20.2% 

Would have bought the new unit 
more than three years from now 5.7% 0.0% 4.8% 

Would have replaced old units as 
they failed 4.3% 0.0% 3.6% 

Would have waited for budget to 
permit funding of new units 2.9% 0.0% 2.4% 

Would have waited to purchase new 
units, don’t know how long 1.4% 0.0% 1.2% 

Would have continued using the old 
unit 28.6% 21.4% 27.4% 

 
 
Figure 5 indicates that a strong majority of respondents in this survey (84.5% or 71 out of 84) 
believe the Duke Energy incentive payment was a factor in their company’s choice to install 
more efficient equipment, with similar percentages for both types of installation.  Respondents 
from companies with Fluorescent Lighting installations were more likely to rate the influence of 
the incentive payment as a “10 out of 10” (highest possible rating) on the installation decision 
(17.1% or 12 out of 70) than those who installed Occupancy Sensors (7.1% or 1 out of 14).  
Overall, 60.7% (51 out of 84) of respondents in this survey rated the influence of the Smart $aver 
incentive payment at “7” or higher on a 10-point scale of influence. 
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Figure 5.  Influence of the incentive payment on Smart $aver participation 
 
 
According to Figure 6, a plurality of respondents in this survey (39.3% or 33 out of 84) felt the 
program information on Smart $aver had “no influence” on their company’s participation, while 
only 7.1% (6 out of 84) rated the influence of the program information a “10 out of 10” (highest 
possible rating). 
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Figure 6.  Influence of the program information on Smart $aver participation 
 
 
Most respondents (59.5% or 50 out of 84) say they would have purchased exactly the same 
equipment without the Smart $aver incentive rebate, as shown in Table 46.  Only about one in 
four (23.8% or 20 out of 84) were sure their company would have installed something different 
without the incentive payment. 
 
Table 46. Actions taken if Smart $aver financial incentive had not been available 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Would have selected exactly the 
same energy efficiency without the 
financial incentive  

62.9% 42.9% 59.5% 

Would have selected a somewhat 
different energy efficiency without 
the financial incentive  

20.0% 42.9% 23.8% 

Not sure what company would have 
done without the financial incentive  17.1% 14.3% 16.7% 

 
 
Table 47 shows that the technical assistance provided with the program had about the same 
effect on installation choices as the incentive payment – most respondents (59.5% or 50 out of 
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84) say their organizations would have purchased the same equipment without the technical 
assistance, and about one in four (26.2% or 22 out of 84) believe their companies would have 
made a different purchase without the technical assistance. 
 
Table 47. Actions taken if Smart $aver technical assistance had not been available 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Would have selected exactly the 
same energy efficiency without the 
technical assistance 

60.0% 57.1% 59.5% 

Would have selected a somewhat 
different energy efficiency without 
the technical assistance 

25.7% 28.6% 26.2% 

Not sure what company would have 
done without the technical 
assistance 

14.3% 14.3% 14.3% 

 
 
A little over half of the respondents surveyed have installed more high efficiency equipment 
since participating in Smart $aver, including installations at the respondents’ location and other 
locations (combined 53.6% or 45 out of 84).  However, Table 48 also shows that 42.9% (36 out 
of 84) of companies surveyed have not installed more high energy efficiency equipment.  
 
Table 48. Other high efficiency installations since Smart $aver 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Installed more high efficiency 
equipment – only at this location 31.4% 42.9% 33.3% 

Installed more high efficiency 
equipment – only at other locations 8.6% 7.1% 8.3% 

Installed more high efficiency 
equipment – at both this and other 
locations 

11.4% 14.3% 11.9% 

Have not installed more high energy 
efficiency equipment 44.3% 35.7% 42.9% 

Don’t know 4.3% 0.0% 3.6% 

 
 
Table 49 shows what types of equipment were installed by companies that made other high 
efficiency installations after participating in Smart $aver.  The most common category was 
lighting (overall 42.2% or 19 out of 45 respondents who installed more high efficiency 
equipment), with about a third of these being LED lighting installations (overall 13.3% or 6 out 
of 45).  Other common installations included HVAC upgrades (overall 22.2% or 10 out of 45), 
heavy industrial equipment upgrades (20.0% or 9 out of 45), boiler / water heater upgrades 
(17.8% or 8 out of 45), occupancy / motion sensors (17.8% or 8 out of 45), and variable 
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frequency drives / soft starters (11.1% or 5 out of 45).  Four respondents (8.9% of 45) could not 
mention any specific installations, though they had indicated their organization made high 
efficiency equipment installations since participating in Smart $aver. 
 
Table 49. Other energy efficient installations which were influenced by Smart $aver 

Base: respondents who said they 
installed more high energy efficient 
equipment since participating in 
Smart $aver 

Linear Fluorescent 
Lighting 

N=36 

Occupancy 
Sensors 

N=9 

Total 
N=45 

Total lighting upgrades 38.9% 55.6% 42.2% 
   LED lighting upgrades 13.9% 11.1% 13.3% 
   Other lighting upgrades  
   (including unspecified) 27.8% 44.4% 31.1% 

HVAC upgrades 19.4% 33.3% 22.2% 
Heavy industrial equipment (motors, 
chillers, fans, etc.) 19.4% 22.2% 20.0% 

Boiler / water heater upgrades 22.2% 0.0% 17.8% 
Occupancy / motion sensors 19.4% 11.1% 17.8% 
Variable frequency drives / soft 
starters 13.9% 0.0% 11.1% 

Refrigeration upgrades 11.1% 0.0% 8.9% 
Air compressor upgrades 8.3% 0.0% 6.7% 
Programmable / computerized 
thermostats 8.3% 0.0% 6.7% 

Solar power generation 5.6% 11.1% 6.7% 
Solar water heaters 2.8% 11.1% 4.4% 
Energy management system / 
computerized automation 2.8% 11.1% 4.4% 

Energy star rated appliances / office 
equipment / computers & servers 5.6% 0.0% 4.4% 

Water saving devices (faucets, 
toilets, etc.) 5.6% 0.0% 4.4% 

Don’t Know / Not Specified / Nothing 11.1% 0.0% 8.9% 

Multiple responses were accepted for this question, so columns total to more than 100%. 
 
 
Respondents were asked how they knew the installation was energy efficient; their responses are 
shown in Table 50.  The most frequent response was standard efficiency ratings like Energy Star 
and SEER (by 40.0% or 18 out of 45 respondents who made other efficiency installations since 
participating in Smart $aver).  Equipment specifications and information from the manufacturer 
was also commonly mentioned (28.9% or 13 out of 45), as was information from trade allies 
(26.7% or 12 out of 45).  A smaller number did their own research (15.6% or 7 out of 45) or had 
in-house experts to call on (11.1% or 5 out of 45).  Two respondents (4.4% of 45) did not say 
how they knew the installations were energy efficient. 
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Table 50. How do you know this equipment is high efficiency? 
Base: respondents who said they 
installed more high energy efficient 
equipment since participating in 
Smart $aver 

Linear Fluorescent 
Lighting 

N=36 

Occupancy 
Sensors 

N=9 

Total 
N=45 

Energy Star, SEER or other 
standard efficiency ratings 41.7% 33.3% 40.0% 

Equipment specifications / literature 
/ info from manufacturer 25.0% 44.4% 28.9% 

Information from trade allies 25.0% 33.3% 26.7% 
Did own research 16.7% 11.1% 15.6% 
In-house experts / engineers 13.9% 0.0% 11.1% 
Cost comparison 5.6% 11.1% 6.7% 
Based on past installations / 
previous experience 8.3% 0.0% 6.7% 

This installation reduces the usage 
of other equipment 5.6% 11.1% 6.7% 

Data analysis / testing equipment 5.6% 0.0% 4.4% 
Information from Duke Energy 5.6% 0.0% 4.4% 
Don’t Know / Not Specified / Nothing 5.6% 0.0% 4.4% 

Multiple responses were accepted for this question, so columns total to more than 100%. 
 
 
Figure 7 shows that respondents with Occupancy Sensor installations felt they were more 
influenced by Smart $aver to make more energy efficiency purchases compared to those with 
Fluorescent Lighting installations: twice as many with Occupancy Sensors (40.0% or 4 out of 
10) rated the influence of Smart $aver a “10 out of 10” (highest possible rating) compared to 
those with Fluorescent Lighting (18.5% or 10 out of 54).  There were also many more 
respondents with Fluorescent Lighting installations who didn’t know whether Smart $aver was 
influential on other installations or not (27.8% or 15 out of 54) compared to respondents with 
Occupancy Sensor installations (0.0% or 0 out of 10). 
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Figure 7.  Influence of Smart $aver on installation of other high efficiency equipment 
(Base: N=64 respondents who installed other high efficiency equipment since participating in 
Smart $aver) 
 
 
Other efficiency actions taken by organizations that participated in Smart $aver are shown in  
Table 51.  The most common action among Fluorescent Lighting rebate recipients was educating 
their employees (or in some cases tenants or students) about turning things off to save energy 
(22.9% or 16 out of 70), while more lighting upgrades was second (at 12.9% or 9 out of 70).  
Companies that installed Occupancy Sensors were more likely to mention installing more 
occupancy sensors (and timers and BERT controls; 14.3% or 2 out of 14), installing 
programmable thermostats (14.3% or 2 out of 14), upgrading small appliances (14.3% or 2 out of 
14), and “more closely monitoring energy usage” (14.3% or 2 out of 14). 
 
Table 51. Other efficiency actions taken which were influenced by Smart $aver 

Percentage mentioning factor as 
ranked #1 in importance (including 
“tied for #1”) 

Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Educating employees / tenants / 
students to save energy (turn things 
off) 

22.9% 0.0% 19.0% 

More lighting upgrades 12.9% 7.1% 11.9% 
New energy policy / energy 8.6% 7.1% 8.3% 
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management system / energy 
manager / energy team 
Occupancy sensors / timers / BERT 
controls 7.1% 14.3% 8.3% 

More closely monitoring energy 
usage 4.3% 14.3% 6.0% 

Programmable thermostats 4.3% 14.3% 6.0% 
New windows / doors / roofs 5.7% 7.1% 6.0% 
Upgraded heavy equipment (trucks, 
transformers, pump stations, etc.) 7.1% 0.0% 6.0% 

Upgraded water heater / boiler / 
cooling tower 4.3% 7.1% 4.8% 

Water saving measures (sinks, 
bathrooms, etc.) 5.7% 0.0% 4.8% 

Upgraded small appliances (water 
fountains, vending machines, coffee 
makers, etc.) 

2.9% 14.3% 4.8% 

Using more natural light 4.3% 0.0% 3.6% 
Insulation / weatherization 2.9% 7.1% 3.6% 
Adjusted temperature settings / 
HVAC usage 4.3% 0.0% 3.6% 

Maintenance to improve 
performance / efficiency of 
equipment 

1.4% 7.1% 2.4% 

Solar panels / solar power 2.9% 0.0% 2.4% 
Changed schedule / work hours / 
work days 2.9% 0.0% 2.4% 

Recycling 2.9% 0.0% 2.4% 
Unique actions (see list below) 5.7% 21.4% 8.3% 
Don’t know 37.1% 21.4% 34.5% 

Multiple responses were accepted for this question, so columns total to more than 100%. 
 
 
Seven respondents (8.3% of 84) mentioned unique actions they had done to improve energy 
efficiency.  These are listed below. 
 

• Lowered energy capacity contract 
• Pursuing LEED certification 
• HVAC upgrade 
• Converting from propane to natural gas and combining gas meters 
• Started a school program (for recycling) 
• Open the doors for ventilation (instead of using AC) 
•  “We are more conscious of the new technologies” 

 
 



TecMarket Works Findings 

April 5, 2013 79 Duke Energy 
 

Satisfaction with the Smart $aver Program 
Figure 8 indicates that Smart $aver participants were generally satisfied with the program as a 
whole:  overall, 89.3% (75 out of 84) of respondents rated their overall satisfaction with Smart 
$aver an “8” or better on a 10-point scale, and nearly a third (31.0% or 26 out of 84) gave a “10 
out of 10” rating.  Only one respondent (1.2% or 1 out of 84) rated their experience with Smart 
$aver a “5” or less on a 10-point scale. 
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Figure 8.  Satisfaction with the Smart $aver program overall 
 
 
Eight respondents (9.5% of 84) rated their overall satisfaction with Smart $aver a “7” or less on a 
10 point scale.  They were asked what could be done to improve the program, and their answers 
are listed below. 
 

• “The paperwork should be reduced.” 
• “Duke should have energy assessors exclusively devoted to the program.” 
• “Use Progress Energy’s similar program as a how-to model.” 
• 5 respondents (6.0% of 84) had no specific suggestions 
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Figure 9 shows that participants were less satisfied with the amount of the rebate provided than 
other aspects of the program (as seen in Figure 10 through Figure 14).  Only 23.8% (20 out of 
84) rated the rebate level a “10 out of 10”, while 32.1% (27 out of 84) rated the level of the 
rebate a “7” or lower out of 10. 
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Figure 9.  Satisfaction with the rebate levels provided by the program 
 
 
Twenty-seven respondents (32.1% of 84) rated their satisfaction with the rebate levels for Smart 
$aver a “7” or less on a 10 point scale.  They were asked what could be done to improve this 
aspect of the program, and their answers are characterized below. 
 

• 24 respondents (28.6% of 84) felt that the rebate amounts should be larger.  Ten (11.9% 
of 84) of these respondents had additional comments about particular circumstances in 
which rebates should be higher, which are listed below. 

 
 “Higher incentives for certain types of metal halide lighting replacements.” 
 “Higher incentives for LED lighting.” 
 “Increase incentives for HVAC units.” 
 “The rebate program could cover more technologies.” 
 “More residual rebates.” 
 “The rebate levels for custom programs are higher. The rebates for the 

prescriptive programs could be made more generous for smaller projects.” 
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 “Higher rebates proportional to the amount spent.” 
 “Large quantity upgrades should be given higher incentives.” 
 “The rebates should be higher for high efficiency equipment. With higher-

efficiency equipment, the current incentives don't really help you break even.” 
 “Duke Energy's program incentives are less than those offered in comparable 

programs by TVA, Portland Energy Authority, and SC Edison.” 
 
• 3 respondents (3.6% of 84) had other comments, listed below. 
 

 “The rebate forms were very paper-intensive. I was sending in 13-page forms for 
$4 in rebates.” 

 “The incentives were reduced between us beginning the project and finishing the 
project, so we did not get as much as we had planned on.” 

 “The incentives actually seemed pretty fair.” 
 
 
Another aspect of the Smart $aver program with relatively lower satisfaction was the ease of 
understanding and completing the rebate form, shown in Figure 10.  Only 29.8% (25 out of 84) 
rated this aspect of the program a “10 out of 10”, and 31.0% (26 out of 84) rated the ease of 
paperwork a “7” or less out of 10.  Another 11.9% (10 out of 84) could not give a rating for this 
aspect of Smart $aver. 
 
Those who received rebates for Occupancy Sensors gave the program significantly higher ratings 
for the ease of understanding and completing the rebate form (p<.05 using student’s t-test).  
Three-quarters (78.6% or 11 out of 14) of Occupancy Sensor recipients rated the program an “8” 
or higher on a 10-point scale, compared to only about half (52.9% or 37 out of 70) of Fluorescent 
Lighting rebate recipients rating the program that highly. 
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Figure 10.  Satisfaction with the Smart $aver rebate form being easy to understand and 
complete 
 
 
Twenty-six respondents (31.0% of 84) rated their satisfaction with the rebate form being easy to 
understand and complete a “7” or less on a 10 point scale.  They were asked what could be done 
to improve this aspect of the program, and their answers are listed below. 
 

• 12 respondents (14.3% of 84) felt that the rebate forms should be made easier to complete 
and/or shorter.  Their comments are listed below. 

 
 “Make the form shorter, easier to understand and easier to submit.” 
 “Make the form itself larger in size - the spaces currently provided are too small.” 
 “For large quantity purchasers, please make the forms more streamlined, easier.” 
 “Simplify the form - it was too busy and had too much information on it.” 
 “The form should have less extra information on it.” 
 “Simplify the form. There is currently too much math and technical specifics 

required.” 
 “Easier equipment-type groupings.” 
 “Simplify the equipment list.” 
 “It would have helped to have more model numbers instead of just descriptions of 

fixtures.” 
 “Make the Custom section less difficult to fill out.” 
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 “The parts and labor costs on the form could be easier to reconcile with the 
invoices from contractors and vendors.” 

 “The program's guidelines could be more in line with the code requirements we 
have to meet.” 

 
• 8 respondents (9.5% of 84) wanted clearer language and for the forms to be easier to 

understand.  Their comments are listed below. 
 

 “Clear instructions with a key and/or guide.” 
 “Simplify & clarify the content if possible.” 
 “Duke should make the form more user-friendly, especially in layman's terms.” 
 “Use less technical jargon and/or have the technical terms more clearly defined.” 
 “There could be less technical language and more easily understood language.” 

You have to know a lot of technical lingo to understand the form.” 
 “Clarify the list of equipment covered by the program.”  
 “The form could make it easier to sort out information about specific products 

and model numbers. We needed help from the contractor and electrician on some 
of the specifics.” 

 “Clarify the instructions on the web site.” 
 

• 6 respondents (7.1% of 84) had no specific suggestions 
 
 
Figure 11 shows that respondents who received rebates for Occupancy Sensors were more 
satisfied with the number and kind of technologies covered by Smart $aver than those who 
received rebates for Fluorescent Lighting.  Only 7.1% (1 out of 14) of respondents who installed 
Occupancy Sensors rated this aspect of the program a “7” or lower on a 10-point scale, compared 
to 28.6% (20 out of 70) of those who installed Fluorescent Lighting (this difference is significant 
at p<.05 using student’s t-test). 
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Figure 11.  Satisfaction with the number and kind of technologies covered by the program 
 
 
Twenty-one respondents (25.0% of 84) rated their satisfaction with the number and kind of 
technologies covered by Smart $aver a “7” or less on a 10 point scale.  They were asked what 
could be done to improve this aspect of the program, and their answers are listed below. 
 

• 5 respondents (6.0% of 84) mentioned specific types of equipment that should be covered 
by Smart $aver, listed below. 

 
 “Duke could provide incentives for LED lighting.” 
 “I would like to see different billing rates for mechanical equipment, and 

incentives for variable frequency drives.” 
 “Include PVC cooling tower technology.” 
 “The addition of solar energy incentives.” 
 “The program could include more LED lighting, more induction lighting, exterior 

lighting, and street lighting.” 
 
• 4 respondents (4.8% of 84) had suggestions related to custom programs, listed below. 
 

 “Duke could offer more custom programs.” 
 “Duke could make the program easier to customize.” 
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 “Our project needs do not always match Duke's retrofit specifications, so the 
custom program is all that we can qualify for.  Customers should be given a little 
more time and should not have to be pre-approved if they can prove that a project 
saves energy.” 

 “The program could include soft-start motors and induction lighting under its 
prescriptive options instead of just custom.” 

 
• 4 respondents (4.8% of 84) wanted more information, education or time; their comments 

are listed below. 
 

 “Duke could provide better information about what is covered by the programs. 
There needs to be more information about this online.” 

 “More education.” 
 “Please provide vendor & qualifying equipment lists.” 
 “Extend the length of time the program is active.” 

 
• 8 respondents (9.5% of 84) had no specific suggestions about technologies covered by the 

program. 
 
 
Respondents in this survey were generally very satisfied with the time it took to receive the 
rebate.  Figure 12 indicates that 40.5% (34 out of 84) rated this aspect of the program a “10 out 
of 10”, and only 20.2% (17 out of 84) rated it a “7” or lower. 
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Figure 12.  Satisfaction with the time it took to receive the rebate 
 
 
Seventeen respondents (20.2% of 84) rated their satisfaction with the time it took to receive their 
rebate at “7” or less on a 10 point scale.  They were asked what could be done to improve this 
aspect of the program, and their answers are listed below. 
 

• 7 respondents (8.3% of 84) felt their rebates should have come faster.  Their comments 
are listed below. 

 
 “The rebate could have come more quickly, and the amount of paperwork delayed 

it.” 
 “A 3-5 day turnaround would be ideal.” 
 “Duke could speed up its process by at least 15 to 25 business days.” 
 “It could have been faster.” 
 “Minimize delays for rebate payments.”  (3 respondents) 

 
• 6 respondents (7.1% of 84) wanted better communication from Duke Energy.  Their 

comments are listed below. 
 

 “Clarify the rebate form and better communication.” 
 “Clarify the rebate submission and status process.” 
 “Duke could have done more to notify us about the progress of our application.” 
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 “Duke Energy did not tell us how long it would take to receive the rebate when we 
submitted our paperwork.” 

 “It could be easier to work out paperwork problems with Duke staff.” 
 “Make conference calls available to discuss issues.” 

 
• 4 respondents (4.8% of 84) had no specific suggestions about how to improve the speed 

of the rebate process. 
 
 
Figure 13 shows that satisfaction with interactions and communications with Duke Energy staff 
were generally very high.  A strong plurality (44.0% or 37 out of 84) rated this aspect of the 
program a “10” on a 10-point scale, while only 15.5% (13 out of 84) rated interactions and 
communications with Duke Energy staff a “7” or less on a 10 point scale. 
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Figure 13.  Satisfaction with interactions and communications with Duke Energy staff 
 
 
Thirteen respondents (15.5% of 84) rated their satisfaction with their interactions and 
communications with Duke Energy staff a “7” or lower on a 10 point scale.  They were asked 
what could be done to improve this aspect of the program, and their answers are characterized 
below. 
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• 4 respondents (4.8% of 84) expressed concerns about the speed of response from Duke 
Energy staff.  Their comments are listed below. 

 
 “The staff could have responded more quickly to my questions.” 
 “They could do a much better job answering and returning calls & emails.” 
 “Through quicker reaction time to questions either through phone or web.” 
 “Duke could have been quicker about getting the rebate out.” 

 
• 4 respondents (4.8% of 84) expressed concerns about getting access to information.  

Their comments are listed below. 
 

 “Customer Service employees could be more knowledgeable about the program.” 
 “The staff were always responsive, but I had trouble trying to get information 

about custom incentives. There could be better ways to access custom incentive 
applications.” 

 “Duke staff should be better-versed on the requirements of the program.” 
 “There should be easier access to energy experts via phone.” 

 
• 1 respondent (1.2% of 84) expressed another concern, listed below. 
 

 “I think Duke is a little too concerned that somebody is trying to cheat them. They 
should not treat people like they are trying to take advantage.” 

 
• 4 respondents (4.8% of 84) had no specific suggestions about how to improve 

communications and interactions with Duke Energy staff. 
 
 
Satisfaction with the information provided explaining the program was high, particularly among 
Occupancy Sensor rebate recipients (50.0% or 7 out of 14 rated this aspect a “10” on a 10-point 
scale, versus 34.3% or 24 of 70 Fluorescent Lighting rebate recipients).  Overall, only 10.7% (9 
out of 84) of respondents rated the information they were provided explaining the program at “7” 
or less on a 10 point scale, as shown in Figure 14. 
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Figure 14.  Satisfaction with the information you were provided explaining the program 
 
 
Nine respondents (10.7% of 84) rated their satisfaction with information they were provided 
explaining the Smart $aver program at “7” or lower on a 10 point scale.  They were asked what 
could be done to improve this aspect of the program, and their answers are characterized below. 
 

• 3 respondents (3.6% of 84) wanted more human contact from Duke Energy.  Their 
comments are listed below. 

 
 “The information is very technical in nature. If Duke had someone to walk you 

through the process, it would help get past some of the technical hurdles.” 
 “Local representatives could check in with yearly updates on changes to the 

program.” 
 “More human accessibility & interaction.” 

 
• 2 respondents (2.4% of 84) wanted more technological options.  Their comments are 

listed below. 
 

 “I would have liked to see the information available in different formats, namely a 
thumb drive, videos, and more examples of what the program covered.” 

 “By having clear & accurate information available online.” 
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• 1 respondent (1.2% of 84) wanted the information to be simplified; this comment is listed 
below. 

 
 “Duke should put more of the form information in layman's terms.” 

 
• 3 respondents (3.6% of 84) had no specific suggestions about how to improve the 

information that explains the program. 
 
 
What Participants Liked Most and Least about the Smart 
$aver Program 
Table 52 categorizes the open-ended responses of participants when they were asked what they 
liked most about non-residential Smart $aver.  Half (51.2% or 43 out of 84) mentioned the 
incentive payment, with saving money on bills in the long run being the next most frequent 
response (15.5% or 13 out of 84).  Occupancy Sensor rebate recipients were more significantly 
likely to mention the ease and simplicity of participation (35.7% or 5 out of 14) compared to 
Fluorescent Lighting rebate recipients (10.0% or 7 out of 70; this difference is significant at 
p<.05 using student’s t-test). 
 
Table 52. What do you like most about the non-residential Smart $aver program? 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Like immediate rebate / incentive / 
recouping some upfront costs 51.4% 50.0% 51.2% 

Like saving money on bills / return 
on investment 14.3% 21.4% 15.5% 

Like how easy it was / simplicity 10.0% 35.7% 14.3% 
Like saving energy / helping the 
environment 10.0% 0.0% 8.3% 

Like Duke Energy for doing this 8.6% 0.0% 7.1% 
Like that our organization is now 
more interested in efficiency / 
justifies further upgrades 

7.1% 7.1% 7.1% 

Like upgraded equipment / better 
lighting 7.1% 0.0% 6.0% 

Liked learning about efficiency / 
knowledge gained 2.9% 7.1% 3.6% 

Liked speed of rebate 2.9% 7.1% 3.6% 
Like variety of products covered 1.4% 0.0% 1.2% 
Liked being able to do it online 1.4% 0.0% 1.2% 
Don’t know / Nothing 2.9% 0.0% 2.4% 

Multiple responses were accepted for this question, so columns total to more than 100%. 
 
 
Next, Table 53 categorizes respondents’ least favorite things about participating non-residential 
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Smart $aver.  Though a plurality (38.1% or 32 out of 84) did not have any complaints about 
Smart $aver, about one in four (26.2% or 22 out of 84) said their lease favorite part of the 
program had to do with the application process and filing paperwork.  Another 11.9% (10 out of 
84) complained about the size or speed or proportionality of the incentive rebate. 
 
 
Table 53. What do you like least about the non-residential Smart $aver program? 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Difficulties with filing application / 
amount of paperwork 24.3% 35.7% 26.2% 

Size / proportion / speed of rebate 
payment 11.4% 14.3% 11.9% 

Limitations / lack of customization / 
what is covered 7.1% 0.0% 6.0% 

Duke Energy did not do enough to 
help / promote 5.7% 0.0% 4.8% 

Difficulty understanding information / 
application / jargon 5.7% 0.0% 4.8% 

Having to rely on a third party (trade 
ally, consultant) 4.3% 0.0% 3.6% 

Timeframe of program (start sooner 
/ last longer) 2.9% 0.0% 2.4% 

Losing employee time to upgrade 
project 2.9% 0.0% 2.4% 

Difficult to sell or donate old 
equipment 0.0% 7.1% 1.2% 

Lack of promotion in Spanish 1.4% 0.0% 1.2% 
Being questioned about equipment 
usage 1.4% 0.0% 1.2% 

Don’t know/Nothing 37.1% 42.9% 38.1% 

Multiple responses were accepted for this question, so columns total to more than 100%. 
 
 
Overall Satisfaction with Duke Energy 
As seen in Figure 15, about a third of respondents (32.1% or 27 out of 84) rate their overall 
satisfaction with Duke Energy a “10 out of 10”, and 83.3% (70 out of 84) rate their satisfaction 
with Duke Energy an “8” or higher. Only 4.8% (4 out of 84) rated their satisfaction with Duke 
Energy a “5” or lower on a 10-point scale. 
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Figure 15.  Satisfaction with Duke Energy overall 
 
 
Fourteen respondents (16.7% of 84) rated their overall satisfaction with Duke Energy a “7” or 
lower on a 10 point scale.  They were asked what could be done to improve their satisfaction 
with Duke Energy. 
 

• 5 respondents (6.0% of 84) mentioned issues with Duke Energy’s rates.  Their comments 
are listed below. 

 
 “By not raising rates. Recent rate increases negated what we were saving with 

new measures.” 
 “Duke Energy should try to limit the frequency and amount of rate increases.” 
 “Duke should not bill an organization by the peak energy usage of the month. 

Duke should charge people for what they use.” 
 “Decrease energy rates.” (2 respondents) 
 

• 4 respondents (4.8% of 84) mentioned issues with information and communications with 
Duke Energy and its staff.  Their comments are listed below. 

 
 “Duke's communication with field engineers needs to be improved, namely on 

construction projects. Duke also needs to better supervise its subcontractors.” 
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 “Duke could be more proactive in providing us information that would save us 
money outside of the incentive programs.” 

 “It is difficult to get in touch with Duke Energy staff. The employees could be 
more accessible.” 

 “Duke is very bureaucratic and difficult to get quick answers from. Duke could be 
more open to new ideas and change. Progress Energy's rebate system is much 
more flexible and provides greater incentives. We are trying to get street-lighting 
prototypes, and the program for that could be improved. Their cost-sharing 
programs could be more equitable.” 

 
• 2 respondents (2.4% of 84) mentioned issues with maintenance and performance.  Their 

comments are listed below. 
 

 “Eliminate power outages & surges.” 
 “Maintenance of Duke Energy equipment (transformers).” 
 

• 2 respondents (2.4% of 84) mentioned issues with mergers and acquisitions.  Their 
comments are listed below. 

 
 “Duke Energy should abandon plans to purchase Progress Energy. Also, better 

maintain right-of-ways (trees).” 
 “More competition, less monopoly.” 

 
• 1 respondent (1.2% of 84) had no suggestions. 

 
 
Improving the Non-Residential Smart $aver Program 
Respondents were asked what additional services they’d like to see provided by the Smart $aver 
program.  Although half (50.0% or 42 out of 84) had no suggestions, a significant portion of the 
remaining respondents (21.4% or 18 out of 84) wanted to see more types of technology covered 
by the program (their verbatim suggestions are listed after Table 54).  The only other suggestion 
category to be mentioned by more than 10% of respondents was making more experts from Duke 
Energy available (10.7% or 9 out of 84). 
 
 
Table 54. What additional services would you like the Smart $aver program to provide? 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Incentives for more types of 
equipment (listed below) 22.9% 14.3% 21.4% 

Make experts more available on-
site, through workshops or over the 
phone 

10.0% 14.3% 10.7% 

More custom programs & options / 
post-approval of energy efficient 7.1% 0.0% 6.0% 
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installations 
More info / updates / literature / 
education about programs 4.3% 7.1% 4.8% 

More recommendations from Duke 
Energy / more pro-active 
recommendations 

4.3% 0.0% 3.6% 

Higher incentives / bigger rebates 4.3% 0.0% 3.6% 
Help organizations review their 
energy decisions 1.4% 7.1% 2.4% 

Use more Smart Meters / better 
metering & monitoring 1.4% 7.1% 2.4% 

Rebates and incentives tied to 
metering 1.4% 7.1% 2.4% 

Use newer tech / opportunity to test 
market new tech 2.9% 0.0% 2.4% 

Include smaller items with smaller 
rebates 2.9% 0.0% 2.4% 

Push for more participation from 
large facilities 1.4% 0.0% 1.2% 

Don’t know / Nothing 50.0% 50.0% 50.0% 

Multiple responses were accepted for this question, so columns total to more than 100%. 
 
 
Eighteen respondents (21.4% of 84) suggested that more types of equipment should be covered 
by Non-Residential Smart $aver.  Their verbatim comments are listed below.  The most 
commonly mentioned technologies are LED lighting (mentioned by 5 respondents or 6.0% of 
84), HVAC systems (mentioned by 4 respondents or 4.8% of 84) and energy management 
systems (mentioned by 3 respondents or 3.6% of 84). 
 

 “I would like to see a rebate program that covers more HVAC upgrades, LED 
lighting, and energy-management systems.” 

 “Duke could provide more HVAC incentives.” 
 “I would like to see broader choices for smaller HVAC solutions and smaller fans. 

A lot of what the incentive program is for covers big stuff, but many of our 
buildings have small systems, and those still add up across a lot of buildings.” 

 “I would like to see a wider technology variety in the lighting incentives, and 
better incentives for HVAC units. Some efficient HVAC units do not currently 
qualify for Duke's incentives.” 

 “I would like to see more coverage of LED lighting projects.” 
 “I would like to see more incentives specific to our current projects, for instance 

LED lighting in parking lots.” 
 “It could cover more LED options, and more options for replacing variable speed 

drives.” 
 “It needs to expand its options for LEDs, parking-lot lights, and roadway lights. 

Currently, LEDs require a custom application.” 
 “Vending machine fluorescent lighting upgrades.” 
 “I would like the North Carolina programs to cover energy management 

systems.” 
 “Incentives for energy monitoring equipment and/or software.” 
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 “I would like to see more emphasis on motors and compressors, not just lighting 
upgrades.” 

 “I would like the program to provide more incentives for solar power.” 
 “Solar.” 
 “The program could cover energy efficient multi-deck refrigeration.” 
 “Energy efficient computer server upgrade incentives.” 
 “Water heater incentives.” 
 “Add more types of efficiency equipment covered by program.” 

 
 
As a follow-up question, respondents were asked if there were any other things they would like 
to change about the Smart $aver program.  Only 16 respondents (19.0% of 84) had further 
suggestions; their verbatim comments are listed below. 
 

 “Contractors should be well-informed and forthcoming about the program.” 
 “Duke should be more clear about the window of time you have to apply for the 

rebate once you have completed a project.” 
 “More promotion of the program itself.” 
 “More promotion of the program.” 
 “More promotion within the Spanish-speaking community.” 
 “On-site energy consultant visits.” 
 “Increase eligibility for new, different measures.” 
 “Some of the incentives could be higher.” 
 “Geothermal hot water heaters added to prescriptive rebate program.” 
 “Higher incentives for T12 retrofits.” 
 “Lighting incentives offered to residential customers.” 
 “Simplify the process & paperwork.” 
 “Simplify the rebate application.” 
 “I would like to be able to submit more of the forms online, and track their 

movement through the process.” 
 “I would like to see the program extended so that more customers can 

participate.” 
 “It would be great if the program could partner with some of our Girl Scouts 

programs for youth, and help us with girls involved in science, technology, 
engineering and math.” 

 
• 68 respondents (81.0% of 84) had no further suggestions for things they would like to see 

changed about Smart $aver. 
 
 
Increasing Participation in Non-Residential Smart $aver 
Respondents were asked what they though could be done to increase interest in participating in 
Smart $aver; their suggestions are shown in Table 55.  The most frequent suggestion was that 
Duke Energy should make more effort to advertise, promote, educate and spread awareness of 
Smart $aver, mentioned by a third of participants (33.3% or 28 out of 84).  Other common 
suggestions include direct mail (20.2% or 17 out of 84), more partnerships with trade allies 
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(13.1% or 11 out of 84), using email and the web more (15.5% or 13 out of 84), personal contact 
from Duke Energy Representatives by phone or in-person (10.7% or 9 out of 84), and providing 
more testimonials and examples of energy savings (10.7% or 9 out of 84).  Only 6.0% (5 out of 
84) of respondents had no suggestions at all. 
 
Table 55. What can be done to increase interest in participating in Smart $aver? 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

More info / education / awareness / 
advertising / etc. 34.3% 28.6% 33.3% 

Direct mail / inserts with bills 20.0% 21.4% 20.2% 
More trade ally participation & 
partnerships 12.9% 14.3% 13.1% 

Email customers / use Duke Energy 
website more 11.4% 35.7% 15.5% 

Personal contact from Duke Energy 
representatives (phone or on site) 10.0% 14.3% 10.7% 

Examples / testimonials / notify 
customers of their own savings 12.9% 0.0% 10.7% 

Target specific industries or job titles 7.1% 21.4% 9.5% 
Reach out to industry groups / 
associations / conferences / 
publications 

5.7% 0.0% 4.8% 

More / larger / quicker rebates 4.3% 0.0% 3.6% 
Make application easier 4.3% 0.0% 3.6% 
More cooperation with government / 
info on tax credits 2.9% 0.0% 2.4% 

Don’t know / nothing 7.1% 0.0% 6.0% 

Multiple responses were accepted for this question, so columns total to more than 100%. 
 
 
Ranking the Reasons Why an Organization Tries to Save 
Energy 
Figure 16 shows respondents’ rankings of five statements in terms of how well they describe 
their company’s view on saving energy.  The five statements are listed below. 
 

A. Our energy efficiency efforts contribute to increased customer satisfaction. 
B. We want to project a "green" (sustainable) image to the community. 
C. Our organization is concerned about the environment. 
D. Saving energy is not important to our organization. 
E. Saving energy is important because it reduces costs, but not for any other reason. 

 
Respondents from companies that received Smart $aver rebates for Occupancy Sensors favored 
statement C “our organization is concerned about the environment” (50.0% or 7 out of 14 
ranking this item their #1 reason for saving energy).  The next most popular statements among 
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this group were statement E “saving energy is important because it reduces costs” (ranked #1 by 
28.6% or 4 out of 14) and statement B “we want to project a "green" (sustainable) image to the 
community” (ranked #1 by only 7.1% or 1 out of 14, but ranked #2 by 28.6% or 4 out of 14). 
 
Among respondents who received a rebate for installing Fluorescent Lighting, opinion was more 
evenly divided, with statement B “we want to project a "green" (sustainable) image to the 
community” (ranked #1 by 30.0% or 21 out of 7) statistically tied with statement C “our 
organization is concerned about the environment” (ranked #1 by 25.7% or 18 out of 70) and 
statement E “saving energy is important because it reduces costs, but not for any other reason” 
(also ranked #1 by 25.7% or 18 out of 70). 
 
None of the respondents in this study (0.0% or 0 out of 84) chose statement D “saving energy is 
not important to our organization”, and for respondents who received either type of rebate 
statement A “our energy efficiency efforts contribute to increased customer satisfaction” was the 
least frequently mentioned (ranked at all by only 22.9% or 16 out of 70 Fluorescent Lighting 
rebate recipients, and 21.4% or 3 out of 14 Occupancy Sensor rebate recipients). 
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Figure 16.  Ranking of reasons for becoming more energy efficient 
Percentages total to more than 100% because respondents could rank multiple statements. 
 
 
Characteristics of Respondent Companies 
A little over one-third (35.7% or 30 out of 84) of the respondents in this survey installed their 
Smart $aver-rebated equipment at a non-profit, community or public sector organization.  About 
one in five (21.4% or 18 out of 84) are industrial organizations, and the remaining 41.7% (35 out 
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of 84) are other commercial entities.  Occupancy Sensor installations were more likely to be 
done by warehouses (14.3% or 2 out of 14), construction or contracting concerns (14.3% or 2 out 
of 14) and property managers (14.3% or 2 out of 14).  Fluorescent Lighting installations were 
more likely to be done by offices (11.4% or 8 out of 70) and “other industrial” concerns (11.4% 
or 8 out of 70). 
 
Table 56. Survey respondent’s organization 

 Linear 
Fluorescent 

Lighting 
N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Total non-profit and public sector 37.1% 28.6% 35.7% 
   Community Service / Church / Temple /  
   Municipality 20.0% 14.3% 19.0% 

   School 10.0% 7.1% 9.5% 
   College/ University 4.3% 0.0% 3.6% 
   Government 2.9% 7.1% 3.6% 
Total industrial 22.9% 14.3% 21.4% 
   Electronics and machinery 7.1% 0.0% 6.0% 
   Petroleum, plastic, rubber, chemicals 2.9% 7.1% 3.6% 
   Mining, metals, stone, glass, concrete 1.4% 7.1% 2.4% 
   Other industrial 11.4% 0.0% 9.5% 
Total other commercial 38.6% 57.1% 41.7% 
   Office 11.4% 0.0% 9.5% 
   Retail (non-food) 7.1% 7.1% 7.1% 
   Transport / Automotive 4.3% 7.1% 4.8% 
   Construction / Contracting 1.4% 14.3% 3.6% 
   Warehouse 1.4% 14.3% 3.6% 
   Property management 1.4% 14.3% 3.6% 
   Personal service 2.9% 0.0% 2.4% 
   Grocery store 2.9% 0.0% 2.4% 
   Convenience store 1.4% 0.0% 1.2% 
   Healthcare / Hospital 1.4% 0.0% 1.2% 
   Bank 1.4% 0.0% 1.2% 
   Country club 1.4% 0.0% 1.2% 
Refused 1.4% 0.0% 1.2% 

 
 
The customer sample list provided by Duke Energy for this survey also included information 
about the type of building where the installation took place, shown in Table 57. According to 
these records, most installations were either at commercial (41.7% or 35 out of 84) or 
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manufacturing or industrial sites (19.0% or 16 out of 84).  Ten records (11.9% of 84) did not 
contain any information about the type of building. 
 
Table 57. Survey respondent’s building type 

 Linear 
Fluorescent 

Lighting 
N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Commercial 40.0% 50.0% 41.7% 
Manufacturing and Industrial 20.0% 14.3% 19.0% 
Institutional 10.0% 7.1% 9.5% 
School 7.1% 7.1% 7.1% 
Office 5.7% 0.0% 4.8% 
Warehouse 1.4% 7.1% 2.4% 
Other (including government and house of 
worship) 4.3% 0.0% 3.6% 

No information 11.4% 14.3% 11.9% 

 
 
Table 58 shows that most participants (78.6% or 66 out of 84) in this survey own the buildings 
where the installation of Smart $aver-rebated equipment took place 
 
Table 58. Ownership of property where installation took place 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Own space where installation took 
place 80.0% 71.4% 78.6% 

Lease space where installation took 
place 17.1% 21.4% 17.9% 

Own part and lease part of space 
where installation took place 0.0% 7.1% 1.2% 

Don’t know 2.9% 0.0% 2.4% 

 
 
Companies that installed Occupancy Sensors tend to have somewhat more square footage at the 
locations where they installed their new equipment, as seen in Table 59; 64.3% (9 out of 14) of 
respondents whose companies installed Occupancy Sensors had more than 30,000 square feet, 
compared to only 41.4% (29 out of 70) of Fluorescent Lighting installations having that many 
square feet.  Conversely, 24.3% (17 out of 70) of Fluorescent Lighting installations were at 
companies with under 10,000 square feet, and none (0.0% or 0 out of 14) of the Occupancy 
Sensor companies reported having that little square footage. 
 
Table 59. Size of facility where installation took place 
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 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Under 10,000 sq ft 24.3% 0.0% 20.2% 
10,000 – 29,999 sq ft 18.6% 28.6% 20.2% 
30,000 – 99,999 sq ft 18.6% 35.7% 21.4% 
100,000 or more sq ft 22.9% 28.6% 23.8% 
Don’t know 15.7% 7.1% 14.3% 

 
 
Table 60 shows the number of employees working at respondent’s organizations.  Overall, nearly 
half (47.6% or 40 out of 84) of the participating organizations surveyed have 25 or fewer 
employees at the location were the Smart $aver-rebated equipment was installed, although 21.4% 
(18 out of 84) have more than 100 employees. 
 
Table 60. Number of employees at facility where installation took place 

 Linear Fluorescent 
Lighting 

N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Less than 10 28.6% 21.4% 27.4% 
11 to 25 21.4% 14.3% 20.2% 
26 to 40 5.7% 7.1% 6.0% 
41 to 75 12.9% 7.1% 11.9% 
76 to 100 7.1% 14.3% 8.3% 
More than 100 20.0% 28.6% 21.4% 
Don’t know 4.3% 7.1% 4.8% 

 
 
Respondents in this survey were asked their job title at the organization where the Smart $aver-
rebated equipment was installed, which is reported in Table 61.  At organizations where 
Occupancy Sensors were installed, the most common job titles were Energy Manager/Energy 
Coordinator (21.4% or 3 out of 14); jobs with “Real Estate” or “Property” in the title (14.3% or 2 
out of 14); and assorted “other Manager/Director/Supervisor” titles (21.4% or 3 out of 14).  At 
organizations where Fluorescent Lighting was installed, the most common job titles were 
Facilities Manager/Facilities Director (14.3% or 10 out of 70); assorted Engineering titles, 
electricians, inspectors and researchers (11.4% or 8 out of 70); Proprietor/Owner (10.0% or 7 out 
of 70); top management positions like President, CEO, General Manager (10.0% or 7 out of 70); 
and assorted “other Manager/Director/Supervisor” titles (14.3% or 10 out of 70).   
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Table 61. Survey respondent’s job title at company 
 Linear Fluorescent 

Lighting 
N=70 

Occupancy 
Sensors 

N=14 

Total 
N=84 

Facilities Manager / Director 14.3% 7.1% 13.1% 
Energy Manager / Coordinator 2.9% 21.4% 6.0% 
Other facilities management / 
maintenance position 7.1% 7.1% 7.1% 

Operations Manager / Director 4.3% 7.1% 4.8% 
Proprietor / Owner 10.0% 7.1% 9.5% 
President / CEO / COO / VP / GM 10.0% 7.1% 9.5% 
Other Manager / Director / Supervisor 14.3% 21.4% 15.5% 
Other financial / administrative position 8.6% 0.0% 7.1% 
Engineer / electrician / inspector / 
researcher 11.4% 0.0% 9.5% 

“Environmental” title 1.4% 7.1% 2.4% 
“Real Estate” or “Property” title 4.3% 14.3% 6.0% 
Government position 4.3% 0.0% 3.6% 
Other job title 5.7% 0.0% 4.8% 
Don’t know 1.4% 0.0% 1.2% 
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Net to Gross Methodology 
 
Freeridership 
TecMarket Works utilized two sets of questions from the participant survey to estimate 
freeridership13.  
 
For the first set of calculations, the primary “gateway” question asks when they might have 
replaced their units without the Smart $aver program, and the second question asks those who 
say they would have delayed their purchase to estimate how long they would have delayed the 
purchase.  
  
The gateway question asked survey respondents what their behavior would have been if the 
Smart $aver rebate program had not been available. The four categories of responses were:  
 

a.) bought the same unit at the same time  
b.) bought the same unit at a later time 
c.) bought a used unit at the same time 
d.) continued to use the currently installed unit and not purchase a new or used unit 

 
Participants who indicated that they would have bought the same unit at the same time were 
assigned 100% freeridership.  Participants answering that they would have continued using the 
currently installed unit were assigned 0% freeridership.  
 
Freeridership for participants who indicated that they would have bought their units at a later 
time was determined by when they said they would have purchased the units in the absence of 
the program.   
 
The equivalent freerider rate (the number of units that count toward freeridership) in the case of   
customers who indicated they would have purchased the unit at a later time, is the product of the 
freerider percentage multiplied by the number of respondents/units (each respondent was 
surveyed about one recently installed unit). 
 
The second set of calculations is based on questions which ask what participants would have 
done without the Smart $aver incentive, and without the Smart $aver program information and 
technical assistance.   
  
The three categories of responses to these questions were:  
 

a.) bought unit with at least the same efficiency level 
b.) bought a unit with a different efficiency level 
c.) not sure what organization would have done 

 

                                                 
13 Going forward an expanded approach will be used that employs three or more questions in compliance with 
Commission suggestions.  
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The results of the Freerider analysis will be presented in the energy impact report to be submitted 
under separate cover. 
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Appendix A: Load Shapes 
Average weekday and weekend/holiday load shapes from the logger data are shown for each site 
in the study. 
 
Linear Fluorescent Sites 
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Occupancy Sensor Sites 
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Appendix B: Results of HVAC Interactive Effects 
Simulations 

Building System 
City 

Asheville Charlotte Greenville 
WHFe WHFd WHFe WHFd WHFe WHFd 

Assembly AC / gas heat with economizer 0.134 0.179 0.168 0.211 0.153 0.225 

AC / gas heat no economizer 0.149 0.179 0.197 0.211 0.187 0.225 
AC / electric heat with 
economizer -0.255 0.171 -0.133 0.201 -0.181 0.218 

AC / electric heat no economizer -0.239 0.171 -0.102 0.201 -0.149 0.218 
Heat pump with economizer -0.003 0.171 0.059 0.201 0.033 0.219 
Heat pump no economizer 0.013 0.171 0.091 0.201 0.066 0.219 
Electric heat only -0.405 0.000 -0.314 0.000 -0.342 0.000 

Big Box AC / gas heat with economizer 0.091 0.249 0.142 0.268 0.130 0.258 

AC / gas heat no economizer 0.144 0.249 0.182 0.268 0.173 0.258 
AC / electric heat with 
economizer -0.173 0.249 -0.055 0.227 -0.112 0.256 

AC / electric heat no economizer -0.121 0.249 -0.013 0.228 -0.070 0.256 
Heat pump with economizer -0.033 0.250 0.055 0.228 0.030 0.257 
Heat pump no economizer 0.019 0.250 0.098 0.228 0.073 0.257 
Electric heat only -0.279 0.000 -0.215 0.000 -0.256 0.000 

Fast Food AC / gas heat with economizer 0.078 0.155 0.140 0.196 0.127 0.256 

AC / gas heat no economizer 0.105 0.155 0.166 0.196 0.155 0.256 
AC / electric heat with 
economizer -0.485 0.155 -0.225 0.188 -0.340 0.255 

AC / electric heat no economizer -0.458 0.155 -0.199 0.188 -0.312 0.255 
Heat pump with economizer -0.166 0.155 0.003 0.189 -0.065 0.255 
Heat pump no economizer -0.139 0.154 0.029 0.189 -0.037 0.255 
Electric heat only -0.600 0.000 -0.390 0.000 -0.502 0.000 

FS 
Restaurant 

AC / gas heat with economizer 0.111 0.305 0.162 0.301 0.147 0.326 

AC / gas heat no economizer 0.140 0.305 0.187 0.301 0.171 0.326 
AC / electric heat with 
economizer -0.570 0.293 -0.254 0.296 -0.369 0.304 

AC / electric heat no economizer -0.542 0.293 -0.230 0.296 -0.345 0.304 
Heat pump with economizer 0.115 0.293 0.164 0.296 0.149 0.304 
Heat pump no economizer 0.143 0.293 0.189 0.296 0.173 0.304 
Electric heat only -0.720 0.000 -0.442 0.000 -0.555 0.000 

Grocery AC / gas heat with economizer 0.000 0.629 0.000 0.448 0.000 0.482 

AC / gas heat no economizer 0.138 0.629 0.162 0.448 0.156 0.482 
AC / electric heat with 
economizer 0.000 0.595 0.000 0.375 0.000 0.436 

AC / electric heat no economizer -0.280 0.595 -0.184 0.375 -0.220 0.436 
Heat pump with economizer 0.000 0.595 0.000 0.375 0.000 0.436 
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Building System 
City 

Asheville Charlotte Greenville 
WHFe WHFd WHFe WHFd WHFe WHFd 

Heat pump no economizer 0.032 0.595 0.067 0.375 0.056 0.436 
Electric heat only 0.000 0.000 0.000 0.000 0.000 0.000 

Hospital AC / gas heat with economizer 0.066 0.159 0.068 0.161 0.072 0.187 

AC / gas heat no economizer 0.076 0.158 0.078 0.165 0.077 0.174 
AC / electric heat with 
economizer 0.062 0.158 0.069 0.165 0.066 0.173 

AC / electric heat no economizer 0.072 0.156 0.075 0.165 0.073 0.173 
Heat pump with economizer 0.065 0.158 0.071 0.165 0.068 0.173 
Heat pump no economizer 0.074 0.156 0.077 0.165 0.075 0.173 
Electric heat only -0.001 0.000 0.000 0.000 0.001 0.000 

Light 
Industrial 

AC / gas heat with economizer 0.095 0.192 0.134 0.194 0.123 0.185 

AC / gas heat no economizer 0.070 0.192 0.113 0.194 0.098 0.185 
AC / electric heat with 
economizer -0.288 0.188 -0.142 0.192 -0.191 0.183 

AC / electric heat no economizer -0.312 0.188 -0.163 0.192 -0.217 0.183 
Heat pump with economizer -0.059 0.188 0.016 0.192 -0.005 0.184 
Heat pump no economizer -0.084 0.188 -0.005 0.192 -0.031 0.184 
Electric heat only -0.403 0.000 -0.285 0.000 -0.332 0.000 

Motel AC / gas heat with economizer 0.000 0.000 0.000 0.000 0.000 0.000 

AC / gas heat no economizer 0.844 0.044 0.932 0.047 0.919 0.045 
AC / electric heat with 
economizer 0.000 0.000 0.000 0.000 0.000 0.000 

AC / electric heat no economizer 0.680 0.044 0.814 0.047 0.778 0.045 
Heat pump with economizer 0.000 0.000 0.000 0.000 0.000 0.000 
Heat pump no economizer 0.557 0.044 0.650 0.047 0.624 0.045 
Electric heat only 0.000 0.000 0.000 0.000 0.000 0.000 

Nursing 
Home 

AC / gas heat with economizer 0.157 0.426 0.184 0.217 0.178 0.404 

AC / gas heat no economizer 0.165 0.425 0.191 0.217 0.184 0.404 
AC / electric heat with 
economizer 0.129 0.426 0.164 0.219 0.154 0.405 

AC / electric heat no economizer 0.136 0.426 0.170 0.219 0.160 0.405 
Heat pump with economizer 0.139 0.422 0.169 0.210 0.163 0.401 
Heat pump no economizer 0.145 0.422 0.175 0.210 0.168 0.401 
Electric heat only -0.028 0.000 -0.020 0.000 -0.026 0.000 

Primary 
School 

AC / gas heat with economizer 0.102 0.239 0.143 0.265 0.117 0.279 

AC / gas heat no economizer 0.058 0.239 0.098 0.265 0.071 0.279 
AC / electric heat with 
economizer -0.647 0.234 -0.422 0.264 -0.528 0.280 

AC / electric heat no economizer -0.690 0.234 -0.466 0.264 -0.575 0.280 
Heat pump with economizer -0.205 0.234 -0.091 0.265 -0.138 0.280 
Heat pump no economizer -0.249 0.234 -0.136 0.265 -0.185 0.280 
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Building System 
City 

Asheville Charlotte Greenville 
WHFe WHFd WHFe WHFd WHFe WHFd 

Electric heat only -0.707 0.000 -0.513 0.000 -0.577 0.000 
Small 
Office 

AC / gas heat with economizer 0.148 0.137 0.170 0.149 0.158 0.136 

AC / gas heat no economizer 0.096 0.137 0.115 0.149 0.103 0.136 
AC / electric heat with 
economizer -0.069 0.137 0.015 0.151 -0.032 0.136 

AC / electric heat no economizer -0.122 0.137 -0.040 0.151 -0.087 0.136 
Heat pump with economizer 0.058 0.138 0.103 0.152 0.077 0.136 
Heat pump no economizer 0.005 0.138 0.047 0.152 0.023 0.137 
Electric heat only -0.228 0.000 -0.145 0.000 -0.195 0.000 

Warehouse AC / gas heat with economizer 0.092 0.229 0.106 0.192 0.095 0.203 

AC / gas heat no economizer 0.087 0.229 0.102 0.192 0.092 0.203 
AC / electric heat with 
economizer -0.259 0.221 -0.179 0.127 -0.209 0.205 

AC / electric heat no economizer -0.264 0.221 -0.183 0.127 -0.212 0.205 
Heat pump with economizer -0.005 0.221 0.015 0.126 -0.001 0.205 
Heat pump no economizer -0.009 0.221 0.011 0.126 -0.003 0.205 
Electric heat only -0.353 0.000 -0.286 0.000 -0.306 0.000 

 

 
 



TecMarket Works Appendices 

April 5, 2013 120 Duke Energy 
 

Appendix C: Management Interview Instrument 
 
Name: __________________________________________________________________ 
 
Title: __________________________________________________________________ 
 
Position description and general responsibilities:  
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
We are conducting this interview to obtain your opinions about and experiences with the 
Smart $aver® program.  We’ll talk about the Smart $aver® Program and its objectives, 
your thoughts on improving the program, and the technologies the program covers. The 
purpose of this study is to capture the program’s current operations as well as help identify 
areas where the program might be improved. Your responses will feed into a report that 
will be shared with Duke Energy and the state regulatory agency. I want to assure you that 
the information you share with me will be kept confidential; we will not identify you by 
name. However, you may provide some information or opinions that could be attributed to 
you by virtue of your position and role in this program. If there is sensitive information you 
wish to share, please warn me and we can discuss how best to include that information in 
the report. 
 
The interview will take about an hour to complete. Do you have any questions for me 
before we begin? 

Program Background and Objectives (15 min) 

1. Please describe your role and scope of responsibility in detail.  

2. How long have you been involved with the Smart $aver program? 

3.  (PM only) Describe the evolution of the Smart $aver® Program.  Why was the program 
created, and has the program changed since it was it first started? 

4. Have there been any recent changes been made to your duties since you started?  

a. If YES, please tell us what changes were made and why they were made.  What 
are the results of the change? 

5. In your own words, please describe the Smart $aver® Program’s objectives.  (e.g. 
enrollment, energy savings, non-energy benefits) 
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6. (PM only) Can you please walk me through the program’s implementation, starting with 
how the program is marketed and how you target your customers, through how the 
customer participates and finishing with how savings are verified?  

a. Marketing/Targeting: How & Who 

b. Enrollment/Participation 

c. Rebate processing 

d. Savings verification: How & Who 

7. Of the program objectives you mentioned earlier, do you feel any of them will be 
particularly easy to meet, and why? 

8. Which program objectives, if any, do you feel will be relatively difficult to meet, and 
why? 

9. Are there any objectives you feel should be revised prior to the end of this program 
cycle? If yes, why? 

Vendors (10 min) 

10. (PM only) Do you use any vendors or contractors to help implement the program? 

a. What responsibilities do they have? 

b. Are there any areas in which think they can improve their services? 

11. (If not captured earlier) Please explain how activities of the program’s vendors, 
customers and Duke Energy are coordinated. 

a. Do you think methods for coordination should be changed in any way?  If so, how 
and why?  

Rebates (15 min) 

12. (PM only) How do you determine which pieces of equipment are included in the 
program? For example, how do you determine what level of efficiency the rebated 
equipment should have? 

a. Do you use any outside vendors or experts to help with this process? 

b. What should be changed about this selection process?   

13. Describe your quality control and process for tracking participants, rebates, and other 
program data.  
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14. Do you believe that the program currently offers rebates on enough energy efficient 
products to meet your customers’ needs? 

a. If not, what products would you like to add? Are these currently being 
considered? 

15. Is the program offering enough of a rebate to motivate your customers to participate? 

a. If not, which rebates do you think should be changed, and why? 

Contractor Training (5 min) 

16. Describe Smart $aver’s contractor program orientation training and development 
approach.  

a. (PM and WECC only) How do you ensure that contractors are getting adequate 
program training and updated program information?   

b. Can we obtain training materials that are being used? 

c. Are there any new areas where you think contractors could be trained? 

17. Do you have any suggestions for improving contractor effectiveness?  

Improvements (10 min) 

18. Are you currently considering any changes to the program’s design or implementation? 

a. What are the changes? 

b. What is the process for deciding whether or not to make these changes? 

19. Do you have suggestions for improvements to the program that would increase 
participation rates, or is Duke Energy happy with the current level of participation? 

20. Do you have suggestions for increasing energy impacts per participant, given the same 
participation rates, or is Duke Energy happy with the current per participant impact? 

21. Overall, what would you say about the Smart $aver® program is working really well? 

a. Is there anything in this program you could highlight as a best practice that other 
utilities might like to adopt? 

22. What area needs the most improvement, if any?  

a. (If not mentioned before) What would you suggest can be done to improve this? 

23. Are there any other issues or topics we haven’t discussed that you feel should be included 
in this report?  
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24. Do you have any further questions for me about this study or anything else? 

25. Thank you! 
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Appendix D: Trade Ally Interview Instrument 
 
Name: __________________________________________________________________ 
 
Title: __________________________________________________________________ 
 
Position description and general responsibilities:  
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
We are conducting this interview to obtain your opinions about and experiences with Duke 
Energy’s Non-Residential Smart $aver program.  We’ll talk about your understanding of the 
Smart $aver Program and its objectives, your thoughts on improving the program, and the 
technologies the program covers.  The interview will take about 45 minutes to complete.  May 
we begin? 

Understanding the Program             
 
We would like to ask you about your understanding of the Smart $aver program.  We would like 
to start by first asking you to… 

 
1. Please review for me how you are involved in the program and the steps you take in the 

participation process.  Walk me though the typical steps you take to help a customer 
become eligible for this program and what you do to receive or help the customer receive 
the program incentive. 

 
2. What kinds of problems or issues have come up in the Smart $aver program? 

 
3. Have you heard of any customer complaints that are in any way associated with this 

program? Have callbacks increased due to the program technologies? 

Program Design and Design Assistance  
 

4. Do you feel that the proper technologies and equipment are being covered through the 
program? 

 
5. Are the incentive levels appropriate?  How do they impact the choice by the customers of 

the higher efficient equipment? 
 
6. Are there other technologies or energy efficient systems that you think should be 

included in the program?   
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7. Are there components that are now included that you feel should not be included?  What 
are they and why should they not be included? 

 

Reasons for Participation in the Program  
 
We would like to better understand why contractors become partners in the Smart $aver 
Program. 
 

9. How long have you been a partner in the Smart $aver Program? 
 
10. What are your primary reasons for participating in the program?  Why do you continue to 

be a partner?….  If prompts are needed… Is this a wise business move for you, is it 
something you believe in professionally, does it provide a service to your customers, do 
you want to build a relationship with Duke Energy, or other reasons? 

 
11. Has this program made a difference in your business?  How? 

 
12. How do you think Duke Energy can get more contractors to participate in this program? 

Program Participation Experiences 
 
The next few questions ask about the process for submitting participation forms and obtaining 
the incentive payments. 
 

13. Do you think the process could be streamlined in any way?  How? 
 
14. How long does it take between the time that you apply for your incentive, to the time that 

you and your customer receive the payments?  Is this a reasonable amount of time? What 
should it be?  Why? 

 
15. Do you have the right amount of materials such as forms, information sheets, brochures 

or marketing materials that you need to effectively show and sell your Smart $aver® heat 
pumps and air conditioners?  What else do you need? 

 
16. Overall, what about the Smart $aver Program do you think works well and why? 

 
17. What changes would you suggest to improve the program? 

 
18. Do you feel that communications between you and Duke Energy’s Smart $aver program 

staff is adequate?  How might this be improved? 
 

19. What benefits do you receive as a result of participating in Duke Energy’s Smart $aver 
Program or from selling Smart $aver items?  

 
20. What do you think are the primary benefits to the people who buy a Smart $aver 

appliance?  Are there other benefits that are important to a potential customer? 
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Market Impacts and Effects  
 

21. How do you make customers aware of the Program?  
 

22. Are customers more satisfied with this equipment?  Why or why not? 
 

23. Do you have fewer calls or more calls to correct problems with the Smart $aver 
appliances? 

 
24. Do you market or sell the Smart $aver equipment differently than your other equipment?  

How? 
 

25. What percent of Smart $aver buyers do you think are replacing older equipment that is 
still functioning, but less efficient?   What percent of Smart $aver buyers do you think are 
replacing failed units? 

 
26. Has the program influenced you to carry other energy efficient equipment that is not 

rebated through the program?   
 

a. If yes, what do you now carry? 
 

b. If yes, About how many of these units did you install/sell in the last year? 
 

We would like to know what your practices were before you became a partner in the program, 
and what you would offer your customers without the program.  

 
27. There are no plans to terminate the program, but we would like to know how the program 

affects contractors.   If the program were to be discontinued, would you still offer the 
same energy efficient equipment options?  

 
28. If the program were not offered, how would you structure pricing differently to make up 

for the program loss? 
 

29. In your opinion is the Smart $aver program still needed?  Why? 
 

Recommended Changes from the Participating Contractors 
 

30. Are there any other changes that you would recommend to Duke Energy for their 
Program not already discussed?   
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Appendix E: Participant Survey Instrument  
 
Surveyor Name* 
____________________________________________  
 
Survey ID* 
____________________________________________  
 
Survey Identification* 
Customer Name: _________________________ 
 
State* 
( ) North Carolina 
( ) South Carolina 
( ) Ohio 
( ) Kentucky 
( ) Indiana 
 
for answering machine 1st through penultimate attempts: 
Hello, my name is [name] and I am calling on behalf of Duke Energy to conduct a customer 
survey about the Smart $aver Incentive Program.  I'm sorry I missed you. I'll try again another 
time. 
 
for answering machine - Final Attempt: 
Hello, my name is [name] and I am calling on behalf of Duke Energy to conduct a customer 
survey about the Smart $aver Incentive Program. This is my last attempt at reaching you, my 
apologies for any inconvenience. 
 
if person answers 
 
Hello, my name is ______. I am calling on behalf of Duke Energy to conduct a customer 
survey about the Smart $aver Incentive Program. May I speak with _____________ please? 
 
If person talking, proceed. If person is called to the phone reintroduce. If not home, ask when 
would be a good time to call and schedule the call-back: 
 
We are conducting this survey to obtain your opinions about the Smart $aver Incentive 
Program in which you participated. We are not selling anything. The survey will take 
about 10-15 minutes and your answers will be confidential, and will help us to make 
improvements to the program to better serve others. May we begin the survey?  

Note: If this is not a good time, ask if there is a better time to schedule a callback. 
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1) Do you recall participating in the Smart $aver Program?* 
( ) Yes 

( ) No 

( ) DK/NS 

If No or DK/NS to question 1, ask: 

This program was provided through Duke Energy. In this program, your company 
purchased a new energy efficient motor, pump, HVAC system or component, or lighting 
system. Duke Energy provided an incentive of [$xxx] for purchasing the qualifying item. 

1a. Do you remember participating in this program? 
 
( ) Yes 
( ) No 
( ) DK/NS 
 
If No or DK/NS terminate interview and go to next participant. 
 

2) Our records indicate that you purchased a [measure] Is this correct? If not, what was 
the rebated technology that you purchased?* 
 
( ) Correct 

( ) Pump 

( ) Motor 

( ) HVAC 

( ) Lighting 

( ) Refrigeration 

( ) Other: _________________* 

 

3) Please think back to the time when you were deciding to buy the energy saving 
[measure], perhaps recalling things that occurred in your company shortly before and after 
your purchase. What kinds of factors motivated you to purchase energy saving 
[measure]?* 

(Do not read list, place a "1" next to the response that matches best) 

(Then ask: 3a. Were there any other reasons?  (Number responses above in the order they are 
provided - Repeat until ‘no’ response. ) 
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Old equipment didn't work: _________________________ 

Old equipment working poorly: _________________________ 

The program incentive: _________________________ 

The program technical assistance: _________________________ 

Recommendation of someone else (ask: Who? ): _________________________ 

Wanted to reduce energy costs: _________________________ 

The information provided by the Program: _________________________ 

Past experience with this program: _________________________ 

Because of past experience with "Smart Energy Now" (or "Envision Charlotte"): 
_________________________ 

Because of past experience with "Non-Residential Energy Assessment": 
_________________________ 

Because of past experience with another Duke Energy program (ask: What program? ): 
_________________________ 

Recommendation from "Smart Energy Now" (or "Envision Charlotte"): 
_________________________ 

Recommendation from "Non-Residential Energy Assessment": _________________________ 

Recommendation from other utility program (ask: What program? ): 
_________________________ 

Recommendation of dealer/contractor: _________________________ 

Advertisement in newspaper (ask: For what program? ): _________________________ 

Radio advertisement (ask: For what program? ): _________________________ 

Other (Please specify:): _________________________ 

DK/NS: _________________________ 

 
4) How did you hear about the program?* 

(Do not read list, place a “1” next to the response that matches best)  

The program technical assistance: _________________________ 

Recommendation of someone else (ask: Who? ): _________________________ 

Wanted to reduce energy costs: _________________________ 

The information provided by the Program: _________________________ 

Past experience with this program: _________________________ 

Because of past experience with "Smart Energy Now" (or "Envision Charlotte"): 
_________________________ 
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Because of past experience with "Non-Residential Energy Assessment": 
_________________________ 

Because of past experience with another Duke Energy program (ask: What program? ): 
_________________________ 

Recommendation from "Smart Energy Now" (or "Envision Charlotte"): 
_________________________ 

Recommendation from "Non-Residential Energy Assessment": _________________________ 

Recommendation from other utility program (ask: What program? ): 
_________________________ 

Recommendation of dealer/contractor: _________________________ 

Advertisement in newspaper (ask: For what program? ): _________________________ 

Radio advertisement (ask: For what program? ): _________________________ 

Other (Please specify:): _________________________ 

DK/NS: _________________________ 

 

5) Did you get this [measure] to replace an existing [measure]?* 
 
( ) Yes (skip to question 5c) 
( ) No 

( ) DK/NS (skip to question 6) 

 

5a. Is this [measure] the first you have ever purchased for your company? 
( ) Yes (skip to question 6) 
( ) No 

( ) DK/NS (skip to question 6) 

 

5b. Did you get this [measure] because you wanted to add another/more [measure] to your 
facility? 
( ) Yes 

( ) No 

( ) DK/NS (skip to question 6) 
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5c. About how old was the [measure] you replaced? 
 
( ) Less than 5 years old 

( ) 5 to less than 10 years old 

( ) 10 to less than 20 years old 

( ) 20 years to less than 30 years old 

( ) 30 or more years old 

( ) DK/NS 

5d. Was the old [measure] working or not working? 
( ) Yes, working 

( ) No, not working (skip to question 6) 
( ) DK/NS 

5e. Was the old [measure] in good, fair, or poor working condition? 
( ) Good 

( ) Fair 

( ) Poor 

( ) DK/NS 

6) Where did you get your rebate application?* 
[Use list as prompt as necessary. Record one response.] 

( ) Contractor or Equipment Vendor 

( ) Website/on-line 

( ) Utility 

( ) Program staff 

( ) Consulting Engineer, Architect or Energy Consultant 

( ) Other Please specify: _________________* 

( ) Refused 

( ) DK/NS 

7) Who filled out the program rebate application for your company?* 
( ) I did (customer) 

( ) Someone from my company did 

( ) The contractor 

( ) The salesperson 

( ) Someone from Duke Energy 
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( ) Other: _________________ 

 
If they filled it out 

7a.Was the rebate application easy to understand? 
( ) Yes 

( ) No 

( ) Some of it 

( ) DK/NS 

 
If no or some of it, 
7b. Do you remember what it was that was not clear or which part of it was difficult? 

 

8) Who submitted the application to Duke Energy?* 
 
( ) I did (customer) 

( ) Someone from my company did 

( ) The contractor 

( ) The salesperson 
( ) Someone from Duke Energy 

( ) Other: _________________ 

 

9) Did you have any problems receiving the incentives?* 
 

( ) Yes 

( ) No 

( ) DK/NS 

If yes,  
9a. Please explain the problem and how it was resolved. Was it resolved to your 
satisfaction? 
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10) Please indicate from the following choices what action you would have taken if the 
[program] had not been available:* 
 
( ) I would have continued using old [measure] 

( ) I would have bought a used [measure] at the same time or later time 

( ) I would have bought new [measure] at the same time 

( ) I would have bought new [measure] at a later time 

 

10a. At what later date would you have bought a new [measure]? 
____________________________________________  

 

11) Was the Duke Energy incentive payment a factor in your choice to install the more 
energy efficient equipment?* 
 

( ) Yes, the incentive had an influence on the decision 

( ) No, the incentive had no influence on the decision 

11a. Please indicate how much of an influence the program incentive had on your energy 
efficient equipment choice. On a scale of 1 to 10, where a 1 means that the program had a 
minor influence and a 10 means that the program had a major influence please rate the 
level of influence the program incentive had on your choice to go with the higher efficiency 
choice? 
 
minor influence  

( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

major influence  
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12) Did Duke Energy's program information explaining the benefits of making energy 
efficient equipment choices have any influence on your decision to purchase the more 
efficient equipment?* 
 

( ) Yes, the information had an influence on the decision 

( ) No, the information had no influence on the decision  

Please indicate how much of an influence the program information had on your energy 
efficient equipment choice. On a scale of 1 to 10, where a 1 means that the program had a 
minor influence and a 10 means that the program had a major influence please rate the 
level of influence the program information had on your choice to go with the higher 
efficiency choice? 
minor influence  

( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

major influence  

13) Do you think that you would have selected the same level of energy efficiency if the 
program information and/or technical assistance would not have been available to you?* 
 

( ) No. We would make a somewhat different equipment selection or not do the same project 

( ) Not sure what we would do 

( ) Yes. We would make exactly the same equipment choice 

( ) other: _________________ 

14) Do you think that you would have selected the same level of energy efficiency if the 
program's financial incentive would not have been available to you?* 
( ) No. We would make a somewhat different equipment selection or not do the same project 

( ) Not sure what we would do 
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( ) Yes. We would make exactly the same equipment choice 

( ) other: _________________ 

 
If State=OHIO and if a "bonus program" participant: 

15) Were you aware that you received a bonus incentive (an increased incentive)? 
( ) Yes 

( ) No 

( ) DK/NS 

( ) NA 

 

16) Since you participated in the Smart $aver Program, have you purchased and installed 
any other type of high efficiency equipment or made energy efficiency improvements at 
your company or at any other locations?* 
 

( ) Yes, only at this company 

( ) Yes, only at other locations 

( ) Yes, at both company and other locations 

( ) No 

( ) Don't Know 

 

a. What type and quantity of high efficiency equipment did your company install on its 
own? 
(Probe to get exact type and quantity and location) 

 Type Quantity Location 
1 ___  ___  ___  
2 ___  ___  ___  
3 ___  ___  ___  
4 ___  ___  ___  
 
For each type listed above, 

b. How do you know that this equipment is high efficiency? For example, was it Energy 
Star rated? 
1: _________________________ 

2: _________________________ 

3: _________________________ 
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4: _________________________ 

 

I’m going to read a statement about this equipment that you purchased on your own. On a 
scale from 1-10, with 1 indicating that you strongly disagree, and 10 indicating that you 
strongly agree, please rate the following statement. 

17) My experience with the Smart $aver Program in [2010, 2011] influenced my decision to 
install different types of high efficiency equipment on my own.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

( ) NA 

 

18) What other actions, if any, have you taken in your company to save energy and reduce 
utility bills as a result of what you learned in this program? 
Response 1: _________________________ 

Response 2: _________________________ 

Response 3: _________________________ 

Response 4: _________________________ 

Now I am going to ask you some general satisfaction statements. On a scale from 1-10, with 
1 indicating that you were very dissatisfied , and 10 indicating that you very satisfied, 
please rate the following statements. 

19) The rebate form being easy to understand and complete.* 
( ) 1 

( ) 2 

( ) 3 



TecMarket Works Appendices 

April 5, 2013 137 Duke Energy 
 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

 

If 7 or less, 

How could this be improved? 
____________________________________________  

 

20) The interactions and communications with Duke Energy staff.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

 

If 7 or less, 

How could this be improved? 
____________________________________________  
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21) The rebate levels provided by the program* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

 

If 7 or less, 

How could this be improved? 
____________________________________________  

 

22) The time it took to receive the rebate* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

 

If 7 or less, 
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How could this be improved? 
____________________________________________  

 

23) The number and kind of technologies covered in the program* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

 

If 7 or less, 

How could this be improved? 
____________________________________________  

 

24) The information you were provided explaining the program* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 
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( ) DK/NS 

 

If 7 or less, 

How could this be improved? 
____________________________________________  

 

25) The program overall.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

 

If 7 or less, 

How could this be improved? 
____________________________________________  

 

26) Duke Energy overall.* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 
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( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

 

If 7 or less, 

How could this be improved? 
____________________________________________  

 

27) What additional services would you like the program to provide that it does not now 
provide?* 

28) Are there any other things that you would like to see changed about the program?* 

29) What do you think can be done to increase people's interest in participating in the 
Smart $aver Program?* 
 

Response 1: _________________________ 

Response 2: _________________________ 

Response 3: _________________________ 

Response 4: _________________________ 

30) What do you like most about this program?* 

31) What do you like least about this program?* 

32) Which category best describes your organization?* 
[Single Choice] 

( ) Office 

( ) Retail (non-food) 

( ) College/university 

( ) School 

( ) Grocery store 

( ) Convenience store 

( ) Restaurant 
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( ) Health care/hospital 

( ) Hotel or motel 

( ) Warehouse 

( ) Personal Service 

( ) Community Service/ Church/ Temple/Municipality 

( ) Industrial Electronic & Machinery 

( ) Industrial Mining, Metals, Stone, Glass, Concrete 

( ) Industrial Petroleum, Plastic, Rubber and Chemicals 

( ) Other Industrial 

( ) Agricultural 

( ) Condo Assoc/Apartment Mgmt 

( ) Miscellaneous [record verbatim]: _________________* 

( ) Refused 

( ) DK/NS 

33) What is your job title or role?* 
( ) Facilities Manager 

( ) Building Manager 

( ) Energy Manager 

( ) Other facilities management/maintenance position 

( ) Chief Financial Officer 

( ) Other financial/administrative position 

( ) Proprietor/Owner 

( ) President/CEO 

( ) Other (Specify): _________________* 

( ) Refused 

( ) DK/NS 

 

34) Does your organization own or lease the space at [SITE_ADDRESS]?* 
( ) Own 

( ) Lease 

( ) Own part and lease part 

( ) DK/NS 
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35) What is the total square footage of the portion of the facility that you occupy at this 
location? Your best estimate will be fine.* 
( ) Square feet: _________________* 

( ) Refused 

( ) DK/NS 

 

36) About how many full time equivalent employees work at the facility at 
[SITE_ADDRESS]?* 
( ) Less than 10 

( ) 11 to 25 

( ) 26 to 40 

( ) 41 to 75 

( ) 76 to 100 

( ) More than 100 

( ) Refused 

( ) DK/NS 

 

37) Many organizations try to save energy to reduce costs, but there may be other reasons 
as well. Please listen to the following 5 statements and tell me which statement best 
describes your organization's view on saving energy?* 
(Choose one) 
( ) a. Our energy efficiency efforts contribute to increased customer satisfaction 

( ) b. We want to project a "green" (sustainable) image to the community 
( ) c. Our organization is concerned about the environment 
( ) d. Saving energy is not important to our organization 
( ) e. Saving energy is important because it reduces costs, but not for any other reason 
( ) Multiple reasons (ranked) (ie b 1, a 2): _________________* 
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We have reached the end of the survey. Do you have any comments that you would like for 
me to pass on to Duke Energy? 

That's all the questions I have for you today. Thank you for your time! 

Do you have any comments that you would like to pass on to your supervisor about this survey? 
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Appendix F: DSMore Table 
 

 
 
  

Per hi assure Impacts Summary for Nonresidential Smart$aver Prescriptive
impact

Technology

Product
code State

EM&,V gross
savings

(kWhlunit)

EM&V gross
kW

kW (customer (coihcideht
peaklunit) peaklunitj

Unit of
measure

Combined
spigoverless
freeridership
su)ustment

EM&V net
savings

(kWhlunit)

EMILV net kW
(custamer
peak/unit)

EM &V net kW
(coincident
peak/unit)

EM8 V load
shape

(yes/no)

EUL (whole
number)

3 Lamp TSHO rap)song T12

HPT8 4ft 2 lamp, T12 to HPT8

HPT8 4ft 4 lamp, T12 to HPT8

Low Watt TS lamps, 4ft
LW HPT&4ft 2 lamp, replace TS

LW HPT&4ft 3 lamp, replace T8

LW HPT84ft4 lamp, replace TS

T12 8ft 1 lamp retrofit to HPT8 T8 4ft 2

lamp
T8 2ft 1 lamp
TS 2ft 2 lamp
TS 4ft 2 lamp
T84ft 3 lamp
TS 4ft 4 lamp
TS 8ft 1 lamp
T8 8ft 2 lamp
Occupancy Sensors under 500 W
Occupancy Sensors over500 W

Carolinas
Caro)ines
Caro)ines
Caro)ines
Caro)ines
Caro)ines
Caro)ines
Caro)ines

Carolinas
Carolinas
Caro)ines
Caro)ines
Caro)ines
Caro)ines
Caro)ines
Caro)ines
Caro)ines

140 5
142.3
294 3

25.5
83.5
108 3

159.6
116.5

44.7
108 5

89.4
191 5

204 3

108 5

70.2
512.6
1275.6

0 036
0 036
0 074
0 006
0 021

0 027
0.040
0.029

0 011

0 027
0 023
0 048
0 052
0 027
0 018
0.048
0.115

0 027
0 027
0 057
0 005
0 016
0 021

0.031
0.022

0 009
0 021

0 017
0 037
0 039
0 021

0.013
0.082
0.197

Fixture
Fixture
Fixture

Lamp
Fixture
Fixture
Fixture
Fixture

Fixture
Fixture
Fixture
Fixture
Fixture
Fixture
Fixture
Sensor
Sensor

105 5%
105 5%
105 5%
105 5%
105 5%
105 5%
105.5'/
105.5%

105 5%
105 5%
105 5%
105 5%
105 5%
105 5%
105 5%
105.5%
105.5'/

148 2

150 1

310 5

26 9

88 1

114.2
168.4
122.9

47 2
114.5

202 1

215 5

114.5
74.1

540.8
1,345.8

0 037
0.038
0 079
0 007
0 022
0 029
0.043
0.031

0 012
0 029
0 024
0 051

0 054
0 029
0.019
0.051
0.121

0.028
0.029
0.060
0.005
0.017
0.022
0.032
0.023

0.009
0.022
0.018
0.039
0.041
0.022
0.014
0.087
0.208

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No
No

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

Program wide
Notes: 1. Technology names should match ths DSMore naming convention.

2. Energy impacts aie average per instagsd unit for each DSMore technology end unit descnption (measureltonlsq.ft., etc )

3. Any analysis using e control group (such es billing analysis with a control group) does not need a fresndership ad)ustment (it is already in the analysis via ths control group ad)ustment)
4. EM&V load shape: "no" if using standard DSMore load shape for technology units, "yes" if an evaluation-provided load shape should be used for DSMore
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Executive Summary 
 
At the time of the Residential Smart $aver Energy Efficiency: CFL evaluation, the data 
collection and analysis was still underway for the Property Manager CFL outreach (program).  
This is an addendum as part of the overall Residential Lighting program evaluation. 
 
Key Findings 
This section presents the key findings and recommendations identified through the evaluation of 
the North and South Carolina Residential Smart$aver CFL Program: Property Managers CFLs. 
Table 1 presents the estimated overall impacts from the engineering analysis. 
 
Table 1. Estimated Overall Impacts 

 
Gross Savings Net Savings 

Annual Savings Per Bulb Distributed 

kWh 40.7 35.0 
kW 0.0038 0.0033 

 
The impacts in this table were calculated using engineering algorithms from Appendix D: Impact 
Algorithms. These estimates use the actual average daily hours of use as measured through a 
lighting logger study. The net-to-gross ratio used to calculate net savings is 86%. Freeridership 
and spillover, the two components of the net-to-gross ratio, are calculated in their respective 
sections: Freeridership Levels and Spillover Levels. 
 
Significant Impact Evaluation Findings 

• Mean wattage of a replaced bulb is 55 watts. 
o See Impact Analysis on page 17. 

• An ISR of 94.7% was reported. 
o See In-Service Rate on page 16. 

• Daylength-adjusted average daily hours of use from the lighting logger study is 2.89  
o See Table 12 on page 23. 

• Living or family room, bathroom, kitchen, and master bedroom, in that order, are the four 
most popular room types for bulb replacements; together they make up 78% of all bulb 
installations. 

o See Figure 1 on page 19. 
 
 
Significant Process Evaluation Findings 

From the Management Interviews 
• The program did not meet its goal for CFL installs in the first year. In North Carolina it 

installed 171,673 CFLs against an initial goal of 779,812, which was 22% of goal. In 
South Carolina it installed 57,968 CFLs against an initial goal of 288,424, which was 
20% of goal.  
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• As of September 4, 2012, performance in North Carolina is 296,054 CFLs against an 
annual goal of 324,850, which is currently 91% of goal. In South Carolina, year to date 
performance is 39,816 CFLs against a goal of 120,150, which is 33% of goal. 

• Low performance against goals in 2011 is attributed to the following reasons: The 
program was rolled out with insufficient Honeywell staffing, and management and 
marketing processes to support the roll-out were slow to start. 

• While bulb installs in South Carolina continue to lag in 2012, overall program 
administration and daily operations are running smoothly.  

• Program managers and property managers concur that participation rates would likely 
increase if Duke Energy offered CFLs for common areas and administrative spaces. If 
these areas are not covered under residential rates and are thus ineligible for this program, 
then interested property managers might be referred to an alternative program offering 
CFLs to business customers.  

From the Property Manager Interviews 
• Customer satisfaction with the program is high, with a mean satisfaction score of 8.7 in 

North Carolina and 8.8 in South Carolina. The biggest complaint hindering satisfaction is 
too much labor involved. 

• Customer satisfaction with Duke Energy is fairly high, with a mean satisfaction score of 
8.0 in North Carolina and 7.7 in South Carolina. High electric rates were the most 
frequent reason given for lower satisfaction scores. 

• A strong majority (89%) of property managers surveyed felt that programs such as this 
were necessary to get properties to begin using CFLs, reinforcing the program theory and 
approach for achieving net new savings. 

• More than half of property managers interviewed said they participated in the program at 
the direction of their corporate offices. This is a direct reflection of the success of the top 
down approach to recruiting property manager participation for this program. 

• Three quarters of property managers cite indirect benefits to their businesses such as 
happier tenants or temporary savings on bills for vacant units as program benefits. 
However, many property managers consider the program to be one of high effort with 
little direct reward to the property owners or managers since the energy savings accrue to 
the tenants. 

• The largest barrier to participation and the most frequent complaint has to do with the 
extensive labor involved in replacing large quantities of bulbs. 

• 82% of property managers surveyed indicated that if not for the program they would not 
have replaced their existing incandescent bulbs with CFL bulbs, compared to 4% of 
respondents who said they would have done so regardless of program participation. The 
program is changing how bulbs are replaced and the use of incandescents as the primary 
type of bulb used prior to the program. 

• 65% of property managers plan to continue providing CFLs in the future, while 20% will 
go back to incandescents indicating strong long-term market effect savings above the 
savings achieved directly via the program-provided bulbs. 

• In terms of the wattage of the old bulbs that were removed, 60 watt incandescents were 
the overwhelming majority with 94% of respondents reporting that bulb type. 
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• Eighty nine percent of property managers interviewed reported that their tenants 
responded favorably overall to the installation process. 

• The single most requested type of specialty bulb was the Hollywood (globe) bulb for use 
in bathroom vanities featuring rows of exposed bulbs, with 45% of all respondents 
making this request. 

• Property managers praised their communications with Honeywell, the program 
implementer. 

From the Tenant Surveys  
• Tenant satisfaction is very high. Their ratings (using a 10-point scale) were: light quality 

(8.9) and bulb quality (9.2), overall program satisfaction (9.2), and overall satisfaction 
with Duke Energy (9.0). 

• Incandescent bulbs were far and away the most frequently mentioned type of bulb to be 
replaced with 76% of respondents mentioning this bulb type. The most popular wattage 
replaced was 60 watt bulbs. 

• Fifty seven percent of respondents said that prior to participation in this program they had 
no CFLs previously installed; 38% indicted that they had already installed CFLs. 

• Likewise, more than half (53%) of survey respondents indicated that they had never 
purchased CFLs before. 

• When asked to estimate the number of remaining bulbs in their homes that were not 
CFLs, 28% reported zero, indicating that all the bulbs in their homes were CFLs. Forty 
one percent reported one to five bulbs as non-CFLs, while another 16% indicated that six 
to ten bulbs were non-CFLs. 

• When asked to rate the likelihood of buying and using CFLs in the future on a 10 point 
scale, 57% rated their likelihood as a 10. The average likelihood was 8.5. 

• The most important factor influencing future CFL buying decisions is their cost savings 
on utility bills, followed closely by energy savings. Factors such as mercury, appearance, 
and ability to dim the light scored as the least important. 

• Direct mail is the preferred distribution method for receiving discounted bulbs.  
• 23% of respondents reported changing their energy behaviors after participating in the 

program, and 18% reported making energy efficiency improvements to their homes. To 
boost these numbers, program managers will need to step up the educational aspects of 
the program. 
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Introduction and Purpose of Study 
 

Summary Overview  
This document presents the impact evaluation report for Duke Energy’s Residential Smart $aver 
Energy Efficiency: Property Manager CFLs as it was administered in the Carolina System. The 
evaluation was conducted by TecMarket Works, BuildingMetrics, and Matthew Joyce, 
subcontractors to TecMarket Works. 

Summary of the Evaluation 
TecMarket Works performed a process evaluation comprised of management interviews, 
property manager interviews, and a survey of tenants to identify program implementation issues 
and satisfaction levels. 
 
Table 2. Evaluation Date Ranges 

Evaluation Component Dates of Analysis 

Tenant Surveys Surveys conducted from 
4/17/12 through 5/23/12 

Property Manager 
Interviews 

Interviews conducted from 
5/1/12 through 6/11/12 

Logger Study Loggers installed from  
7/16/12 through 9/17/12 

Engineering Estimates 10/16/2012 through 
11/6/2012 

 
 
TecMarket Works conducted tenant phone surveys between April 17 and May 23, 2012 with 85 
randomly selected tenants who received CFLs in the Carolina System.  
 
Surveyed tenants were asked how many CFLs that were currently installed in light fixtures and 
specific information was collected for a maximum of three bulbs. This information included the 
location of the installed CFL, the type and wattage of the bulb that it replaced, and the average 
hours per day that it is in use. The information gathered about the three CFLs is sufficient and 
provides statistically significant data.  The actual hours of use were measured through the use of 
a lighting logger study and used in the place of the self-reported values for the engineering 
savings estimates. 
 
An impact analysis was performed for all CFLs by room type and can be seen in Table 12. 
However, it should be noted that individual room type samples are of insignificant size to 
achieve statistical relevance and are presented as anecdotal evidence. The impacts are based on 
an engineering analysis of the impacts associated with the self-reported installs identified 
through the tenant surveys.  
 

Evaluation Objectives 
The objective of the process evaluation is to determine the effectiveness of and customer 
satisfaction with Duke Energy’s Smart $aver Residential Energy Efficiency CFLs: Property 
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Manager channel as it was administered in the Carolina System. The objective of this impact 
evaluation is to determine the energy impacts.  
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Program Description  
As part of the Residential CFL program Duke Energy targeted and worked with property 
managers of multi-family communities within Duke Energy service territory to provide and 
install 13-watt energy efficient CFLs in permanent fixtures of the residential units on their 
respective properties. 
 
The first objective of the program is to replace as many incandescent bulbs as possible with 
energy-efficient 13-watt bulbs. The second objective is to stimulate long-term behavior change 
by educating tenants and property managers about similarities and differences between 
incandescent bulbs and energy-efficient bulbs, and helping them understand how to properly 
shop for and recycle energy-efficient bulbs. The intention is to saturate as many multi-family 
communities as possible with energy-efficient bulbs so that tenants become familiar with using 
CFLs and start noticing impacts on their electric bills.  
 
To achieve these objectives Duke Energy’s third-party agent Honeywell identifies and 
approaches property management companies and individual property managers to inform them 
about the program and to encourage enrollment. Upon signing up, property managers calculate 
the number of eligible sockets (up to 12 per apartment) on their properties and place their orders. 
The bulbs are then shipped to the properties, which also receive digital copies of tenant 
notification letters, packets of information for residents about the bulbs and recycling, and 
installation worksheets for maintenance crews to track bulbs installations. Properties are given 
up to 90 days to install the bulbs and complete the documentation paperwork. The cost of the 
bulbs is covered by Duke Energy, while shipping costs are paid by the properties.  
 
Program Goals and Participation 
The program began with an initial goal of 779,812 CFLs to be installed in North Carolina and 
288,424 CFLs South Carolina by the end of 2011. Those goals were not reached by year end. 
Actual installs totaled 171,673 bulbs (22% of goal) in North Carolina, and 57,968 CFLs (20% of 
goal) in South Carolina. 
 
The 2012 program goals are 324,850 CFLs in North Carolina and 120,150 in South Carolina. As 
of September 4, 2012 the program had installed 296,054 CFLs in North Carolina (91% of goal), 
and 39,816 CFLs in South Carolina (33% of goal). 
 
Since its inception, the program has enrolled a combined total of 369 properties in North 
Carolina with 56,968 units and installed a combined total of 467,028 CFLs. Since inception, 
numbers for South Carolina are 111 properties with 13,526 units and a total of 98,484 installed 
CFLs. The combined totals for the Carolina System are 480 properties, 70,494 residential units, 
and 565,512 CFLs installed. 
 
According to the Duke Energy program manager, the program’s inability to reach its initial goals 
was primarily due to insufficient Honeywell resources devoted to the effort. As seen in the 
numbers cited above, goals for 2012 were lower than 2011 and performance improved during the 
second year. Progress is strong in North Carolina, but still lags in South Carolina. 
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Table 3 summarizes the program’s performance to date. Note that when an overage in bulbs 
occurs, rather than return the extra bulbs to Niagara/AM Conservation, the extra bulbs are held in 
Honeywell's inventory and distributed to other properties that need them. As a result, the bulb 
order quantities and bulb install quantities do not necessarily align as shown in the table below. 
 
Table 3. Program Performance through September 4, 2012 

State Time 
Period 

Goal # of 
Installed 

Bulbs 
Property 

Count 
Sum Bulb 
Order Qty 

Unit 
Count 

Sum of 
Bulbs 

Installed/ 
Uploaded 

to EE 
Database 

% of  
Goal 

Avg. 
Bulbs 

Per Unit 

NC 2011 779,812 135 178,296 21,423 171,673 22% 8 

NC 2012 324,850 234 307,346 35,545 296,054 91% 8 

NC 2011-2012 1,104,662 369 485,642 56,968 467,028 42% 8 

SC 2011 288,424 64 60,103 8,948 57,968 20% 7 

SC 2012 120,150 47 37,839 4,578 39,816 33% 9 

SC 2011-2012 408,574 111 97,942 13,526 98,483 24% 7 

Total 2011 1,068,236 199 238,399 30,371 229,641 21% 8 

Total 2012 445,000 281 345,185 40,123 335,870 75% 8 

Total 2011-2012 1,513,236 480 583,584 70,494 565,511 37% 8 
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Methodology 
Overview of the Evaluation Approach 
The impact evaluation studies the responses of a series of questions posed to tenants residing in 
participating properties. These questions include the location of the CFL, the type and wattage of 
the bulb that it replaced, and the average hours per day that it is in use. TecMarket Works 
conducted the phone surveys with a random sample of 85 tenants1 from the Carolinas between 
April 17, 2012 and May 23, 2012. The compilation of this data is presented in Table 8 in its 
unadjusted form; that is before the self-reporting bias is applied to the hours of use. The adjusted 
values appear in Table 9. The actual hours of use were measured through the use of a lighting 
logger study and used in the place of the self-reported values for the engineering savings 
estimates. The unadjusted results from the lighting logger study are shown in Table 10. The 
values that have been adjusted for day length appear in Table 12. 
 
The process evaluation consisted of three primary components: management interviews, property 
manager interview surveys, and tenant surveys. 

Study Methodology 
 
Management Interviews 
TecMarket Works held interviews with three members of Duke Energy’s program management, 
two managers from Honeywell, which is the partnering vendor, and one manager at Niagara, the 
program’s original fulfillment contractor. The interviews considered program design, execution, 
operations, interactions, data transfer methods, and personal experiences in order to identify any 
implementation issues and discuss opportunities for improvement. 
 
Property Manager Interview Surveys 
TecMarket Works conducted phone interviews with randomly selected property managers, 
maintenance supervisors, and regional managers to assess program design and implementation 
and to determine satisfaction levels.  
 
Tenant Surveys 
TecMarket Works fielded a phone survey with randomly selected tenants who received CFLs in 
their residential units as part of this program in order to measure satisfaction and to identify areas 
for program improvement. 
 
Engineering Estimates 
Engineering algorithms can be seen in Appendix D: Impact Algorithms. These algorithms were 
enhanced beyond those in the Draft Ohio Technical Resource Manual (TRM)2 to take advantage 
of additional primary data collected relevant to the Carolina System. These unit energy savings 
algorithms were applied to customers in the engineering analysis sample. 

                                                 
1 For the process evaluation, responses from 82 of the surveys were used, since 3 responders did not complete the 
full survey.  The impact evaluation was able to utilize the responses from all 85 tenants surveyed. 
2 PUCO Case No. 09-512-GE-UNC 
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Data collection methods, sample sizes, and sampling methodology 
Management Interviews 
Management interviews and follow-up phone calls for questions and answers were conducted 
with staff members from Duke Energy, Honeywell, and Niagara. The interview instrument can 
be found in Appendix A: Management Interview Instrument.   
 
Property Manager Interview Surveys 
Phone interviews were conducted with 69 randomly selected property managers, maintenance 
supervisors, and regional managers. The interview instrument can be found in Appendix B: 
Property Manager Survey Instrument. 
 
Tenant Surveys 
A tenant phone survey was conducted between April 17 and May 23, 2012 with 853 randomly 
selected tenants who received CFLs in the Carolina System. The phone survey instrument can be 
found in Appendix C: Tenant Survey Instrument. 
 
Engineering Estimates 
A tenant phone survey was conducted between April 17 and May 23, 2012 with 85 randomly 
selected tenants who received CFLs in in the Carolina System. Additionally, 149 loggers were 
installed in a total of 40 tenants’ homes. 

Number of completes and sample disposition for each data collection effort 
Management Evaluation 
Between December 2011 and July 2012, TecMarket Works interviewed six program managers 
and vendors for this evaluation. This represents a completion rate of 100%. 
 
Property Manager Evaluation 
Between May 1 and June 11, 2012, TecMarket Works completed 64 Carolina System property 
manager phone interviews out of a population of 480 participating properties for a sample rate of 
13%. Property managers were contacted a maximum of four times or until the contact resulted in 
a completed interview or a refusal to participate.  
 
Note that between May 1 and June 11, 2012 TecMarket Works conducted a parallel survey of 
property managers in the Ohio service territory. That effort completed interviews with five 
property managers out of a total of seven qualifying properties in Ohio. However, in two cases 
one property manager ran two properties, which reduced the pool of potential interviews to five. 
Thus with the five interviews we achieved a 100% sample rate for the interview process. [Since 
the time the interview call list was generated new properties have been added to the roster.] 
Because the Ohio sample size is small, we combined the information collected from the Ohio 
interviews with that from North Carolina and South Carolina to increase the size of data pool 
for our recommendations. We believe this methodology is warranted since Duke Energy, 
Honeywell, and the fulfillment contractors operate similarly in all three service territories, and 

                                                 
3 For the process evaluation, responses from 82 of the surveys were used, since 3 responders did not complete the 
full survey.  The impact evaluation was able to utilize the responses from all 85 tenants surveyed. 
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recommendations that benefit the program overall will also benefit the efforts in an individual 
state.  
 
Tenant Evaluation 
Surveys of tenants who received the CFLs achieved sufficient completion rates to be statistically 
sound and thus do not reflect data collected from Ohio.  
 
More specifically, between April 17 and May 23, 2012, TecMarket Works called 1,232 tenants 
from a pool of 38,412 program participants in the Carolina system and completed 85 phone 
surveys. The effort had a 6.9% completion rate and an overall sample rate of .02%. Tenants were 
contacted a maximum of four times or until the contact resulted in a completed survey or refusal 
to complete the survey. 
  
Table 4. Summary of Data Collection Efforts 

Smart $aver Residential Energy Efficiency: Property Manager CFLs 

Data Collection Effort State Size of 
Population 

# of Successful 
Contacts Sample Rate 

Management Interviews NC, SC 6 6 100% 
Property Manager Interviews NC 369 42 11% 

SC 111 22 20% 
Tenant Phone Survey NC 30191 40 0.13% 

SC 8221 45 0.55% 
Logger Study4 NC 30191 58 0.19% 

SC 8221 42 0.51% 
 
Engineering Estimates 
Engineering estimates rely on participant survey responses conducted between April 17 and May 
23, 2012. TecMarket Works called 1,232 tenants from a pool of 38,412 program participants in 
the Carolina system and completed 85 phone surveys. Additionally, 149 loggers were installed in 
a total of 40 tenants’ homes. After removal of faulty or corrupted logger data, 115 remained for 
analysis. 

Description of baseline assumptions, methods and data sources 
Baseline assumptions were determined through phone surveys with customers providing self-
reported values of baseline lamp watts and room-type distribution. Hours of use are the result of 
the lighting logger study. Robust data concerning HVAC system fuel and type was available 
from Duke Energy’s Home Profile Database (appliance saturation survey type data) in the 
Carolinas. Interaction factors derived from this data were used in favor of deemed values from 
secondary sources as they recognize only Duke Energy customers and, therefore, more 
accurately represent the participant population. A breakdown of these factors by system and fuel 
type can be seen in Appendix D: Impact Algorithms. 

                                                 
4 While 100 customers agreed to take part in the logger study, further communication with these customers resulted 
in 40 homes agreeing to and being available for the study. 
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Description of measures and selection of methods by measure(s) or market(s) 
The program distributed CFLs exclusively. The Draft Ohio TRM’s impact algorithms were 
enhanced with primary data, specifically appropriate waste heat factors were used that are 
indicative of climate characteristics similar to those observed in North Carolina and its various 
climates and used to calculate energy savings. All customers are in the residential market. 

Expected and achieved precision  
Sampling procedures for the tenant survey had an expected precision of 90% ± 10% and an 
achieved precision of 90% ± 7.2%. 

Threats to validity, sources of bias and how those were addressed 
CFL installations were tracked through the use of the Property Manager CFL Campaign Tracker. 
Hours of use were collected with lighting loggers installed in participants’ homes. There is a 
potential for bias in the engineering algorithms’ parameters, such as replaced wattages, which are 
self-reported by the surveyed participants. 
 
The baseline wattage data that feeds the engineering analysis was obtained from the tenants 
through the tenant phone surveys. Since the property managers, not the tenants, were the ones 
that physically removed the old incandescent bulbs from their fixtures in order to install the 
CFLs, the tenants’ recollection of replaced wattage is potentially distorted. TecMarket Works 
nonetheless believes that this is a valid estimate of baseline wattage. As seen in Table 8, the 
average baseline wattage reported by the tenants is 55.33 watts. This compares very favorably 
with the Draft Ohio TRM, where, by means of the deemed calculation for delta watts (CFL watts 
* 3.25), we can determine that the average wattage of an incandescent bulb that is replaced by a 
13-watt CFL is 55.25 watts (13 * 3.25 + 13). 
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Net to Gross Analysis 
 
Freeridership Levels 
The property managers receiving the Duke Energy bulbs were instructed to install the CFLs in 
tenant’s units so that each installation removed an incandescent bulb from a fixture that was 
being used by the occupants of that unit. This approach was taken because Duke Energy wanted 
to design a program with a low freerider rate reducing the risk that the bulbs would be used by 
people who were already using CFLs in those fixtures. Duke Energy theorized that if the fixture 
contained an incandescent bulb and was in use, then the conversion of that fixture to a CFL 
would acquire higher net savings than a typical CFL rebate program in which the customer 
installed the bulb where they wanted or placed part of the bulbs into storage.  
 
The evaluation results support Duke Energy’s theory. According to surveyed occupants, 86 
percent of the property-manager-installed CFLs went into fixtures in which the tenant reported 
having an incandescent light bulb prior to the conversion. Only 14 percent of the property-
manager-installed CFLs were reported to have had a CFL in that fixture prior to the installation 
of the new bulb. From this perspective, 86 percent of the CFLs installed by the property 
managers provided net new energy savings.  
 
Table 5. Net to Gross Analysis 

CFL replaced: Bulb1 Bulb2 Bulb3 Total 
An Incandescent 63 64 60 187 86% 
A CFL 11 9 11 31 14% 
Don’t know 10 9 9 28 - 
Missing 1 2 5 8 - 

 
However, even though the property manager-installed CFLs went into incandescent fixtures, this 
does not mean that all fixtures in the apartments, including the program-targeted fixtures, had 
incandescent light bulbs.  
 
When we asked if the tenants had already used CFLs in their units prior to the program-installed 
CFLs, 43 percent of the tenants reported having at least one CFL in their units prior to the 
program installed units. Five percent of the tenants indicated that the CFLs in their units were 
installed prior to their taking possession of their units and an additional 37 percent of tenants 
indicated that they had installed one or more CFLs in their units. Fifty-seven (57%) of the 
tenants indicated that there were no CFLs installed in their units prior to the program-installed 
CFLs.  
 
Of the 31 tenants who reported having already used CFLs in their units and could also estimate 
the number of CFLs that were already in use, the typical unit had 3.9 CFLs prior to the program-
installed CFLs. Without the program, there is a possibility that some of the tenants who had 
incandescent bulbs in the fixtures that were replaced by CFLs via the program may have 
replaced that incandescent with a CFL when the incandescent burnt-out.  
 
With the majority of tenants (57%) having not already used CFLs in the past, and the average 
tenant having only 3.9 CFLs in their units there is not a strong indication that these tenants are 
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committed CFL users. In addition, because 86% of the program installed CFLs went into 
incandescent fixtures, these tenants had not yet made the switch to energy efficient lighting in all 
of their primary fixtures. The program is reaching its intended market and getting CFLs placed in 
fixtures that used standard bulbs prior to the replacement. 
 
Because the program is a direct install program in which the program installs CFLs in fixtures 
that are lit with incandescents, the level of freeridership is set at the level at which the tenants 
report having the property owners change their fixture from an incandescent to a CFL. As a 
result, the level of freeridership for this program is assessed to be 14 percent. We are not 
crediting Duke Energy with a net CFL installation if the tenant indicated that they had already 
been using a CFL in the fixture before the Duke Energy CFLs were installed. These tenants 
report that they had already converted their fixtures to CFLs. However, this reporting is suspect 
and may not be accurate. It is unlikely that a property manager would take out a CFL only to 
install another CFL. However, we take the tenant’s response seriously and discount net savings 
by the level at which the tenant reports already using a CFL in the fixture targeted by the 
property owner.  
 
There will also be times when the participant will remove a CFL installed by the property 
manager and replace them with an incandescent. In this study we incorporate this adjustment into 
the ISR (in service rate). The ISR is the rate at which the program-installed CFLs are still 
installed at the time of the survey, and are still providing savings. The ISR adjustment subtracts 
out savings that no longer are being achieved because the program-installed CFLs have been 
removed and replaced with incandescent bulbs.  
 
As a result of these conditions, we expect that the savings reported in this study are lower than 
what is actually being achieved. 
 
Spillover Levels 
The experience tenants gained with the Duke Energy program-installed CFLs did not produce a 
large amount of spillover of additional CFL bulb purchases, but it did induce some tenants to buy 
and use more CFLs. This is because most of the tenants had, to a limited degree, already 
experimented with CFLs on their own. However, for a few of the tenants, the Duke Energy CFLs 
did increase their likelihood to try CFLs on their own. A few tenants did buy and install more 
CFLs and attribute the cause of their purchase to the experience they obtained via the program-
installed CFLs. In all cases, the surveyed tenants reported that their program experience made it 
more likely that they would have purchased additional CFLs (N=3). They purchased more CFLs 
(purchased 13 bulbs), and they installed those bulbs in fixtures they are using (installed 8 of the 
13 bulbs). Again, this is a small amount of spillover, but worth noting and documenting. 
 
When tenants were asked to score the level at which the program installed bulbs caused them to 
buy and use more CFLs, a 1 to 10 scale was used to score that effect.  To allocate program-
induced spillover causal effect, a score of 1 was counted as zero spillover allocation. The rest of 
the scores were directly converted to a percent allocation score (5=.5, 7=.7, 9=.9, 10=1.0). These 
allocation scores were then multiplied by the number of additional bulbs that the participants 
indicated that they had both purchased and installed. Thus, for this set of respondents, we are 
adding one bulb to the 691 distributed by the program to survey respondents. This provides a 
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level of spillover of 0.001 percent (1/691=.001). We did not count any spillover for any 
respondent who said that the program did not change their demand for CFLs or if they said that 
the program’s bulbs made it less likely that they would acquire CFLs in the future. The 0.001 
percent spillover is conservative, as it only counts the Duke Energy motivated purchases that 
were installed and which occurred between the period of time of the installation and the survey.  
 
We also note that this is short-term spillover.  Additional bulbs may have been purchased after 
the evaluation effort was completed, however these are excluded from this assessment. 
 
Table 6. Spillover Numbers 

Experience with the 
program CFLs on 

future purchase and 
use 

How many did you buy How many are being 
used 

Attribution score 
(1-10 scale) 

More likely (N=3) 6 – 6 – 1  5 – 2 – 1  1 – DK – 10  
 
Net Energy Savings Adjustment Factor5 
The combination of the reduction in energy savings attributed to freeriders plus the adjustment 
attributed to spillover provides a net adjustment factor of 86% [(1 - 14% freerider) * (1 + 0.001% 
spillover) = .86]. Accounting for freeriders, those that already indicated that they had installed a 
CFL, and for spillover, those indicated that the Duke Energy program caused them to buy and 
install more CFLs provides a net energy savings of 86% of the gross savings. 
 
In-Service Rate 
The in-service rate (ISR) for the CFLs shipped to North and South Carolina property owners is 
calculated using Honeywell’s program records for the quantity of bulbs shipped to property 
owners and the property manager-reported installation counts for bulbs they received. Of the 280 
total property owners that received CFLs in the Carolinas, 241 reported the number of bulbs they 
had installed, totaling 256,161 bulbs. Honeywell’s delivery records indicate that those 241 
owners received a total of 270,356 bulbs from the Duke Energy via the Property Owners CFL 
program. These records indicate that the ISR for the Carolina’s component of this program is 
94.7 percent (256,161/270,356=0.947).  

                                                 
5 Subsequent to the drafting of the survey instruments an agreement was reached by the Commission’s evaluation 
oversight contractor to increase the number and type of questions used to estimate freeridership and spillover. These 
changes will be incorporated into future studies.  
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Impact Analysis 
Table 7 shows the estimated energy savings per bulb distributed adjusted downward for the ISR 
of 94.7% and incorporating the hours of use from the lighting logger study as well as the 
freeridership and spillover percentages computed from participants’ survey responses. The 
program distributed 13-watt CFLs exclusively. The average wattage of a replaced bulb was 55 
watts. 
 
Table 7. Adjusted Impact: kWh and Coincident kW per Bulb Distributed 

Metric Result 
In Service Rate 94.7% 
Gross kW per bulb 0.0038 
Gross kWh per bulb 40.7 
Freeridership rate 14.00% 
Spillover rate 0.001% 
Total Discounting to be applied to Gross values 14% 
Net kW per bulb 0.0033 
Net kWh per bulb 35.0 
Measure Life6 5 years 
Effective useful life net kWh per bulb 175 

 

Methodology 
Primary data collected from survey participants was used to determine room-type distribution of 
CFL installations and mean wattage of bulb removed seen in Table 8. Average daily hours of use 
from the lighting logger study, seen in Table 10, were used in place of the self-reported values 
for impact calculation purposes. 
 
From the CFL installation data, the in service rate (ISR) was calculated using the algorithm in 
the In-Service Rate section on page 16. Next, the unadjusted daily hours of use from the lighting 
loggers were adjusted for daylength in the Daylength Adjustment section on page 22. Finally, 
this data was combined as per Appendix D: Impact Algorithms on page 124 to calculate gross 
savings per bulb. 
 
Survey Data 
Property managers were asked how many CFLs distributed through Duke Energy’s Property 
Manager CFL program they had installed in light fixtures. Additional, more specific information 
was collected through a phone survey of their tenants for a maximum of three bulbs, including 
the location of the CFL, the type and wattage of the bulb that it replaced, and the average hours 
per day that it is in use. TecMarket Works conducted the phone survey with a random sample of 
85 tenants from the Carolinas between April 17, 2012 and May 23, 2012. The compilation of this 
data is presented in Table 8 in its unadjusted form; that is before the self-reporting bias is applied 
to the hours of use. The adjusted values appear in Table 9. The self-reported hours of use before 
and after the adjustment are used for comparison purposes only. Impact is driven by the actual 
hours of use determined by the lighting logger study. 
 
                                                 
6 Consistent with prior evaluations of CFL programs for Duke Energy, a measure life of five years was used for 
installed CFLs. No derate was performed for post-EISA years.      



TecMarket Works  Impact Analysis 

February 18, 2013 18 Duke Energy 

Table 8. Unadjusted CFL Survey Data 

Room Type Number of 
Installations 

Average 
Wattage of 

Bulb Removed 

Average Daily 
Hours of Use 

(Old) 

Average Daily 
Hours of Use 

(New) 
Basement 1 60.00 3.50 3.50 
Other bedroom 4 36.50 11.63 10.25 
Dining room 18 59.15 3.36 3.42 
Garage 1 13.00 11.50 11.50 
Hall 19 55.32 3.74 3.79 
Kitchen 46 51.02 4.66 4.72 
Living/family room 57 54.61 4.96 4.90 
Master bedroom 38 61.03 2.88 2.72 
Bathroom 52 52.63 2.90 3.04 
Closet 1 55.25 1.00 1.00 
Other 9 78.39 4.83 4.83 
AVERAGE/TOTAL 246 55.337 4.04 4.03 

 
Figure 1 graphically shows the prevalence of CFL installations in each room type in ascending 
order. Living or family room, bathroom, kitchen, and master bedroom, in that order, are the four 
most popular room types for bulb replacements; together they make up 78% of all bulb 
installations. 
 

                                                 
7 The overall average wattage of the bulb removed is a weighted average that uses CFL installation distribution data 
from the entire survey population to assign weights. As this data was collected from the tenants, and not the property 
managers that did the installations, there is the potential for distorted results. However, TecMarket Works believes 
this to be a valid estimate of baseline wattage. This compares very favorably with the Draft Ohio TRM, where, by 
means of the deemed calculation for delta watts (CFL watts * 3.25), we can determine that the average wattage of an 
incandescent bulb that is replaced by a 13-watt CFL is 55.25 watts (13 * 3.25 + 13). 
 



TecMarket Works  Impact Analysis 

February 18, 2013 19 Duke Energy 

 
Figure 1. Percent of CFL Installations by Room Type 

Self-Reporting Bias 
Previous studies that have included both customer surveys and lighting loggers have shown that, 
comparing customers’ self-reported hours of operation to the actual hours of operation, 
customers responding to the survey overestimated their lighting usage by about 27%8. 
Consequently, the self-reported hours of use obtained from the survey were reduced by the 27% 
established through the collection of data from previous programs. 
 
Customers were asked if they had increased or decreased their lighting usage since installing the 
CFLs they received through the program. The weighted average of self reported hours of use 
going from an incandescent bulb to a CFL were nearly identical. Table 9 shows the weighted 
average of the unadjusted hours of use values along with the updated weighted average values 
after the self-reporting bias is applied. The final value for average daily hours of use is 2.95 and 
2.94 for incandescent bulbs and CFLs respectively. Again, this information is presented for 
comparison purposes only. Impact is driven by the actual hours of use determined by the lighting 
logger study.  However, these data do document that the hours of use adjustments that were 
developed by TecMarket Works in previous Duke Energy program evaluation studies are 
exceptionally accurate and in this case the difference between the estimation approach and the 
logger study approach in the per-bulb energy impacts is 1 kWh per bulb.  That is, the use of 
actual logged hours of use only adjusted the estimated hours developed by TecMarket Works by 
0.05 hours for the sampled customers.  This level of accuracy is well within the margin of error 

                                                 
8 TecMarket Works and Building Metrics. “Duke Energy Residential Smart $aver® CFL Program in North Carolina 
and South Carolina”. February 15, 2011. Pg. 35. 
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estimated by the logger study.  That is, both approaches (TecMarket Works’ estimated hours and 
logged hours) provide the same level of accuracy and reliability in the impact savings estimates.  
We find that there is little to no added reliability achieved via the use of logger studies when best 
practice estimation approaches are employed within the analysis effort. 
 
Table 9. Adjusted Average Daily Hours of Use 

Adjustment Magnitude of 
Adjustment 

Average Daily 
Hours of Use 

(Incandescent) 

Average Daily 
Hours of Use 

(CFL) 
Unadjusted N/A 4.04 4.03 
Self-Reporting Bias 27% 2.95 2.94 

 

Lighting Logger CFL Data 
In conjunction with the phone surveys, a lighting logger study was performed with a subset of 
phone survey participants. The purpose of this logger study was to determine how tenants 
residing in participating buildings are using CFLs and how the building managers have 
distributed them (i.e., what room or fixture the bulbs are installed in), as well as to determine the 
actual hours of use of these CFLs. Unadjusted hours of use by room type are shown in Table 10. 
The average daily hours of use after day length has been accounted for are shown in Table 12. 
 
Table 10. Unadjusted Lighting Logger Hours of Use by Room Type of Logged Bulbs 

Room Type 
Number of 

Valid Logger 
Installations 

Percent of 
Installations 

Average Daily 
Hours of Use 

Bathroom 18 21.14% 1.56 
Closet 2 0.41% 0.09 
Dining room 6 7.32% 1.95 
Hall 13 7.72% 0.85 
Kitchen 13 18.70% 5.40 
Living/Family Room 15 23.17% 2.62 
Bedroom 32 17.07% 2.46 
Other 16 4.47% 1.63 
TOTAL/AVERAGE 115  2.659 

Note: The overall average daily hours of use is a weighted average that uses CFL installation 
distribution data from the entire survey population, rather than the subset of lighting logger 
participants, to assign weights. The “Master Bedroom” and “Other Bedroom” categories 
present in the phone survey data were collapsed into a single “Bedroom” category as the logger 
data was not always clear as to which was which. Similarly, the “Garage” and “Basement” 
categories, which were unrepresented in the logger study, had their weights added to the 
“Other” category. 
 
Not all fixture types were described. Those that were appear in Table 11. Approximately 65% of 
all CFL installations were ceiling or table lamp fixtures. The remaining 12 categories each make 
up a far smaller fraction of the total installations, ranging from one to seven percent. 
 
                                                 
9 Weighted by number of installations from Table 8. 
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Table 11. Lighting Logger Fixture Types of Logged Bulbs 

Fixture Type 
Number of 

Logger 
Installations 

Ceiling 45 
Table lamp 21 
Floor Lamp 7 
Wall light 7 
Vanity light 5 
Ceiling fan 3 
Pendant 3 
Bar 2 
Bedside 2 
Dome light 2 
Torchiere 2 
Chandelier 1 
Lamp 1 
Hood light 1 
TOTAL 102 

 
The participants’ loadshape is shown in Figure 2. As the shape demonstrates, lighting usage is at 
its peak around 9PM. The coincident load from 3-4PM, Duke Energy’s peak time, is 8.1%. 
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Figure 2. Weekend and Weekday Loadshapes 

Daylength Adjustment 
The frequency and length of time customers use their CFLs is affected by daylength. As days 
become longer and shorter throughout the year, the length of time a bulb needs to be used 
increases and decreases in rooms where natural lighting is used to offset CFL use. Depending on 
which time of the year lighting usage is measured, the amount of use recorded by the lighting 
loggers may over- or under-predict a customer’s overall usage for the year. The amount of 
daylight during any given season is a factor of the position of the sun which determines the 
sunrise and sunset time and the number of hours of daylight. The increase and decrease in hours 
of daylight experienced throughout the year can be expressed as a sine function, and the average 
over- or under-prediction in hours of use as a result of increased or decreased daylight can be 
calculated using the following equation10: 
 

Equation 1: Hours/day = hours/day average * [1 + Max deviation * sin(θd)] 
 
This approach was used by the Cadmus Group to analyze seasonal light logger data in a large 
residential CFL study in California. To calculate the impact of daylight on daily use, a regression 
analysis was used to estimate the average hours per day and maximum deviation variables in 
Equation 1 from observed light logger data. The right side of the function represents a 
progression through the year where the right hand term goes to zero on the spring and fall 
equinox, and is a maximum value at the winter solstice and a minimum value at the summer 
solstice. 
                                                 
10 The Cadmus Group. “Upstream Lighting Program Evaluation Report. Prepared for CPUC”. November 16th, 2009. 
Pg. 16. 
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Equation 2: θd = 2π * (284 + n) / 365 

Where n = Julian date (1 = Jan 1; 365 = Dec 31) 
 
The Cadmus regression model predicted the annual average hours of use and the maximum 
deviation. The ratio of the maximum deviation to the annual average represents the maximum 
percent difference in the daily hours of use relative to the annual average. Equation 2 above can 
be used to predict the percent over- or under-estimation of lighting hours on any particular day of 
the year. This is the daylength adjustment factor. The predicted maximum deviation from the 
annual average hours of use from the Cadmus study is on the order of ±16%. 
 
To calculate the daylength adjustment factor for this study, Equation 2 was evaluated at the 
median date of the survey period (August 15th): 
 

θd = 2π * (284 + n) / 365 = 2π * (284 + 228) / 365 = 8.81 

 
Equation 1 is evaluated using the average hours per day determined through the  lighting loggers 
to determine the daylength-adjusted actual average hours of use per day: 
 

Hours/day = hours/day average * [1 + Max deviation * sin(θd)]  

= 2.65 * [1 + 16% * sin(8.81)] = 2.89 
 
Daylength-adjusted hours of use by room type can be seen in Table 12. 
 
 
Impact Estimates 
Applying the daylength adjustment to each individual room type allows a look at hours of use 
and bulb savings by room type. However, savings estimates at the room type level are unreliable 
and should not be used in any calculations. The room-level impacts do not contain an adjustment 
for the ISR, as an ISR was not calculated for each room type. The “Total/Average” row 
represents the weighted average savings per bulb before the ISR is applied. The values in the 
bottom “In Service Rate” row are the ones that should be used. These are the only values that 
have had the ISR factored in. 
 
Table 12. Adjusted Hours of Use With Gross Impacts by Room Type. 

Room Type 
Number of 

Valid Logger 
Installations 

Percent of 
Installations 

Average 
Wattage 
of Bulb 

Removed 

Adjusted 
Average 

Daily 
Hours of 

Use 

kWh per 
Bulb 

kW per 
Bulb 

Bathroom 18 21.14% 52.63 1.71 23.8 0.0038 
Closet 2 0.41% 55.25 0.10 1.4 0.0040 
Dining room 6 7.32% 59.15 2.12 34.5 0.0044 
Hall 13 7.72% 55.32 0.93 13.8 0.0040 
Kitchen 13 18.70% 51.02 5.89 78.7 0.0036 



TecMarket Works  Impact Analysis 

February 18, 2013 24 Duke Energy 

Living/Family 
Room 15 23.17% 54.61 2.86 41.8 0.0039 
Bedroom 32 17.07% 58.71 2.68 43.1 0.0043 
Other 16 4.47% 70.77 1.78 36.1 0.0055 
Total/Average 115  55.33 2.8911 43.0 0.0040 
In Service Rate = 
94.7%  

 
  40.7 0.0038 

 
 

                                                 
11 Weighted by number of installations from Table 7. Unadjusted CFL Survey Data. 
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Management Interview Results 

Program Operations and Oversight 
Duke Energy oversees the overall administration of the Property Manager CFL Program, 
including contractor oversight, eligibility confirmation, and creation of marketing materials 
online and overview of marketing material created by Honeywell, website administration, 
inventory reconciliation, and overall quality assurance.  
 
Day-to-day implementation is contracted to Honeywell, which handles marketing, enrollment, 
contract management, client relations, installation oversight, follow up inspections, data 
collection and database management, reporting, forecasting, inventory control, and quality 
assurance.  
 
Duke Energy switched fulfillment vendors in April of 2012. From program inception until April 
2012, Niagara of Cedar Knolls, NJ was the third-party fulfillment center for Duke Energy’s non-
residential and residential Smart $aver programs, of which this program is a component. Niagara 
received CFL orders and packaged and shipped bulb kits to participating properties. It also 
tracked data regarding participants, deliveries, and errors. Those functions were assumed by AM 
Conservation in April 2012. Operations under the new fulfillment contractor were deemed too 
recent for review within this report, but program managers at Duke Energy and Honeywell report 
that functionality of packaging, shipping and tracking has been maintained without interruption. 
 

Program History and Timeline 
Duke Energy’s Smart $aver Residential Energy Efficiency: Property Manager CFLs Program 
began in early 2010 when Duke Energy recognized the potential for energy savings programs 
targeted to non-homeowners in the residential rental markets of its service territories. A pilot 
effort was launched to initially assess market size, audience interest, and viability, and later to 
determine timing, bulb types and maximum number of bulbs per unit, necessary marketing 
materials, and other attributes of program design. An RFP process was initiated May of 2010 and 
Honeywell was signed as the implementation contractor on November 24, 2010. Niagara had a 
pre-existing agreement with Duke Energy and was assigned as the fulfillment vendor to supply 
and ship the CFLs. Coordinated start up efforts between Duke Energy and Honeywell began in 
December 2010. Marketing of the full program began in January of 2011 using outbound calling 
to contact targets and solicit the initial orders of bulbs. The first CFLs were shipped on February 
15, 2011. AM Conservation replaced Niagara as the fulfillment vendor in April of 2012.  
 

Marketing to and Recruiting of Property Managers   
While Duke Energy is responsible for the development of online marketing materials, Honeywell 
is responsible for the execution of marketing efforts. Other marketing efforts created by 
Honeywell are approved by Duke Energy before execution. Honeywell deploys a range of 
marketing strategies in order to attract properties into the program. Early efforts focused on 
onsite visits to properties, but marketing efforts now use a variety of channels including email, 
fax, direct mail, and a number of types of in-person marketing methods. 
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During onsite visits the Honeywell representative gives a 15 to 20-minute presentation about the 
program, explaining how to utilize the web site and program, answering questions, and helping 
customers to fill out enrollment paperwork. One of the most frequently used marketing methods 
is outbound calling to property management firms found through free local rental property 
magazines, property management organizations, and research into corporate management firms. 
This approach has proven to be particularly effective when targeting senior executives and 
regional managers of large property management companies, since a “yes” from someone in 
such a position generally results in multiple properties enrolling at one time. These one-to-one 
marketing methods are supplemented by several types of one-to-many marketing efforts, 
including email and fax message blasts and industry advertising.  
 
In particular, Honeywell targets franchises, trade associations, chambers of commerce, and other 
groups that provide access to large memberships through association meetings, newsletters, and 
other forms of marketing. Other effective marketing vehicles have been trade shows, association 
meetings, and other types of industry gatherings, at which a Honeywell representative staffs a 
booth using a bowl to collect business cards and Duke Energy’s marketing materials to describe 
the program. These high traffic events provide an opportunity for face-to-face communications 
with a high volume of prospects.  
 
Word of mouth efforts also appear to be an important part of this program’s marketing efforts, so 
to encourage future conversations Honeywell provides stacks of business cards and flyers in both 
English and Spanish to anyone who will accept them: be that apartment association directors, 
individual property managers willing to speak with colleagues, or organizations such as the 
Housing Authority in South Carolina, which eventually ordered more than 9,000 bulbs. Along 
these same lines, Honeywell is also collecting photographs and testimonials from property 
managers who have completed the program to help overcome barriers and market resistance 
among those who are unfamiliar the program. 
 
Aside from normal barriers arising from awareness, one market barrier to this program appears 
to be confusion and competition with other Duke Energy efficiency programs. When property 
managers initially learn of the program they sometimes think they are already participating 
because their tenants have ordered CFLs through the residential Smart $aver program. Duke 
Energy and Honeywell have addressed this issue by revising the marketing flier to provide 
clarification. While this has reportedly helped, a number of enrolled property managers 
interviewed indicated that they still had some initial confusion prior to a complete explanation by 
Honeywell. Thus further clarification of printed marketing materials and persistent explanation 
during follow up contacts throughout the marketing process may be warranted.  
 

Eligibility 
Any property with multiple housing units ranging from fewer than 5 to more than 500 
apartments is potentially eligible. To qualify, the properties must be comprised of multi-family 
units with single meters and individual residential accounts. Those units must have permanent 
traditional screw-in light fixtures (i.e. when the tenant moves out the bulbs remain in the ceiling, 
rather than departing along with the tenant’s floor lamp). Only fixtures inside residences are 
considered eligible for this program. Lighting for common rooms, property management offices, 
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work and storage areas, hallways, breezeways and other outdoor situations is covered by separate 
Duke Energy programs.  
 
Although these eligibility requirements are clearly defined, they often represent a somewhat 
illogical set of boundaries in the minds of the property managers, who do not appreciate why the 
light fixtures in business offices, common areas, and outside situations are not included within 
this program as well. Once property managers become aware of the energy savings potential and 
are interested in the possibility of receiving free CFLs, they feel disappointed that bulbs will not 
also be provided for areas in which savings are realized to the owners of the facilities. They 
question why only the occupants are eligible for savings when they are also Duke Energy 
customers capable of providing additional savings. 
 
Although this situation arises in part because property managers do not understand the 
distinction between residential and business rate programs, it represents a lost opportunity for 
Duke Energy to garner additional energy savings, particularly considering the fact that lighting in 
business offices, common areas, and outdoor situations is often used between 8-24 hours per day. 
Customer satisfaction may be improved and energy savings may be increased if Duke Energy 
establishes a companion effort that enables the Honeywell representatives to offer property 
managers free CFLs for their non-residential areas during the same conversation. Such an offer 
would also provide the added benefit of enabling property managers to justify the shipping costs 
of the bulbs, by explaining to their senior managers that the shipping costs of all bulbs delivered 
to the property will be paid back through energy savings on bills accruing to the corporate office 
rather than to the tenants. Enabling such an arrangement could help overcome one of the 
property managers’ largest objections: the energy/cost savings only accrues to the tenant and not 
the business itself. 

Enrollment Process  
The application process uses an Excel spreadsheet to collect customer information, which speeds 
verification. Upon sign up, all account information is verified prior to enrollment. This 
verification process takes time because unlike some of Duke Energy’s direct-to-customer 
programs that are focused directly on the account holder, this program’s marketing efforts are 
targeted at property managers who represent large numbers of accounts in multiple names, and 
those properties are often scattered across multiple addresses. 
 
Once an account has been verified, the Honeywell representative ensures that a contract is 
signed. At that point, the property can request the appropriate number of CFLs. 
 
The management and property manager interviews indicate that a small number of participants 
have found the enrollment process onerous. To respond to this concern and to make the process 
easier, Honeywell now offers prospective properties the opportunity to enroll by phone (or even 
onsite if a Honeywell representative is in the area), whereby a trained representative collects the 
customers’ information, qualifies them, and emails out the contract. This option was well-
received by the few property managers that we interviewed who had availed themselves of it. 
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Ordering Process   
Property managers calculate the number of bulbs they’ll need by multiplying the number of 
bulbs (up to 12) needed for each unit model by the number of units of that type. They then place 
their orders through Honeywell, which collects payment for the shipping costs in advance. 
Orders are sent to Niagara/AM Conservation for fulfillment.  
 
According to Honeywell, bulb installation tracking has revealed that properties in all states 
reviewed install an average of 85% of the bulbs that they order. This results in the need for 
Honeywell to pick up the extra bulbs and deploy them elsewhere. Unused bulbs arise from a 
number of factors including ordering errors on the part of the property manager, tenant refusal to 
install the bulbs, or prior installation of CFL bulbs by the tenant. The most common reason for 
prior CFL installation is because individual tenants have taken advantage of Duke Energy’s other 
CFL programs and unbeknownst to the property manager they have already ordered and installed 
Duke Energy’s free bulbs for their apartments. To diminish the likelihood of unused bulbs, 
Honeywell reduces the final order by 15%. If extra bulbs are needed, they are ordered and 
shipped to the property at a later time or inventoried bulbs from Honeywell are utilized. This 
scenario has occurred only a handful of times. Honeywell continues to revise this percentage as 
more installation data is obtained. 
 
The only ordering difficulty uncovered arose early in the program when Honeywell first began 
holding back a percentage of bulbs ordered. This change took place before the practice for 
informing customers about the “hold back” had been clarified. The result was temporary 
confusion among property managers about the amounts of bulbs shipped. The error was 
identified in weekly meetings between Duke Energy and Honeywell and was rectified by 
Honeywell. No further problems have been reported by participants who joined the program after 
that point.  
 
In the time period between when the bulb order is placed and shipped, Honeywell emails the 
property manager a spreadsheet checklist with general instructions for what to do once the order 
arrives. The email message also directs property managers to Duke Energy’s website where they 
can download a generic tenant notification letter that can be customized and sent to the tenants. 
Fifty eight percent of property managers we interviewed indicated that they used the letter. Of 
those who used it, everyone indicated that it worked well and no one suggested any 
improvements. 
 

Fulfillment, Shipping, and Delivery 
 
Fulfillment Process 
Niagara/AM Conservation received and processed the bulb orders, bundling and shipping the 
bulbs to the designated property. A unique program ID number is used to track and report data 
regarding customer information, shipment sizes and delivery dates. This information is sent to 
Duke Energy for billing and bulb reconciliation purposes. 
 
Fulfillment Numbers 
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During 2011, Carolina system customers ordered 238,399 CFLs. At the time of this process 
evaluation at the end July of 2012, the shipment numbers for 2012 were 345,185 in North 
Carolina and South Carolina.  
 
Change of Fulfillment Vendor 
The volume of CFLs shipped to property managers under this program represents a fraction of 
the total number of CFLs shipped for all of Duke Energy’s Residential Smart $aver CFL 
programs. However, because the overall shipping volume of all programs is high, Duke Energy 
cited concerns with Niagara involving reporting, inadequate inventory levels, and Niagara’s 
increasing of prices to a noncompetitive level. This ultimately led Duke Energy to cancel its 
contract with Niagara in April of 2012.  
 
Fulfillment operations continued under AM Conservation, which offered Duke Energy better 
pricing, increased delivery volumes, and the same service standards. Duke Energy program 
managers report that the transition went well and fulfillment efforts are going smoothly. Because 
the transition occurred only a short time before this report, no process evaluation interview with 
AM Conservation was conducted. 
 
Shipping Charges 
Although CFLs are given away free to property managers under this program, Duke Energy 
decided to charge for the costs of shipping the bulbs so that “the properties have some skin in the 
game” to better ensure that the bulbs will actually be installed. While this incentive structure may 
indeed be effective for encouraging compliance with deadlines, it has nonetheless met with some 
resistance from the property managers. Based upon those property managers surveyed, an 
estimated 20% of property managers we interviewed mentioned shipping costs as a potential 
barrier to entry, even though the average shipping cost for 4,000 bulbs is $150-$250. Property 
managers see this aspect of the program essentially amounting to the property owners needing to 
pay part of the program’s operational costs in order for their tenants to save energy. That is, 
participation in the program is not saving them money, but instead is costing money for them to 
provide a bill savings to their tenants, thereby lowering the return on their property management 
investment by increasing costs. Honeywell managers also noted a reticence among property 
managers to pay for shipping.  
 
Although TecMarket Works is unaware of any organized effort to document the opportunities 
lost due to concerns over shipping costs, Honeywell was sufficiently concerned about the 
property manager reluctance that it began formulating proposals for alternative means of 
incenting the properties to finish their install processes in a timely manner. One such proposal is 
to return the full monies paid for shipping to the property if the bulbs are installed within 30 
days, and to provide 50% of the monies if the install process is finished between 31– 60 days 
after receipt. Properties requiring 61-90 days would be ineligible for the incentive. As of the time 
of this writing, no formal decision had been made about this or other proposals, but we deem the 
ideas worthy of consideration pending a cost-benefit analysis.  
 
Extra Bulbs 
Another area for potential improvement involves the number of bulbs permitted to be placed in 
storage at the property. Current program rules require all extra bulbs to be returned and 
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accounted for. While this makes sense from the perspective of estimating energy impacts and 
bulb cost recovery, it makes less sense from a customer service point of view. Because the bulbs 
are warrantied, property managers can request replacements should the bulbs burn out during the 
warranty period. But bulb replacement takes time and in the meanwhile the tenants must have 
bulbs. As a result, property managers either draw from their existing stock of bulbs or purchase 
new bulbs, many of which may be incandescent bulbs. A small amount of bulbs held in reserve 
at the property to account for breakage and burn out issues would be one way to ensure 
replacements with CFLs. While other factors must be considered prior to implementing such a 
change, the advantages of such a practice should be weighed against relative merits of current 
practices for collecting extra bulbs. 

Bulb Installation and Documentation 
As mentioned earlier in this evaluation, under the terms of the contract, properties have up to 90 
days to install all bulbs and return the extras along with the tracking worksheet to Honeywell.  
 
While the bulb installation process is the responsibility of the property management company 
and not the responsibility of Duke Energy or Honeywell, the installation process has proven to be 
one of the more challenging areas of the program due to differing imperatives among the various 
parties involved. On one hand, Duke Energy needs to see documented results within a reasonably 
short time period. On the other hand, the manpower and labor time required on the part of the 
property to install large quantities of bulbs is sometimes considered burdensome and conflicting 
maintenance requests take priority, which can result in missed deadlines.  

Tracking, Reporting, and Quality Assurance 
 
Bulb Tracking and Quality Assurance 
During the 90 days that properties have to complete installation, Honeywell conducts follow up 
calls to ensure bulb delivery and again at 30, 45, and 60 days to ensure progress is being made. 
The dates of the calls and status of the install process are noted in the program database. When a 
property completes the bulb installation process it sends the completed worksheets to Honeywell, 
which imports the worksheet data into the database to track the quantity of installed bulbs. 
Honeywell also reconciles the number of bulbs ordered and shipped with those actually installed, 
including accounting for damaged and defective bulbs. If a property doesn't use all of the bulbs, 
Honeywell picks them up for redistribution to other properties.  
 
For quality assurance, post-install inspections are conducted on completed properties. Honeywell 
gives the properties a list of randomly selected units that it plans to inspect. In compliance with 
state law, Honeywell provides two-week notice prior to the inspections. The quality assurance 
target is 5% of units, but the list contains more units than will actually be inspected. This overage 
helps to ensure that a sufficient number of units can actually be inspected, since access may 
occasionally be denied by the tenant due to sickness, etc. Inspections compare the claimed 
number of installed bulbs with the actual number in each unit. Inspections also note any 
defective, missing, or moved bulbs. All information is recorded and uploaded to the program 
database. Once all information is uploaded into the database, Honeywell generates monthly 
reports  that Duke Energy can review as needed.  
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By all accounts from the management interviews, the tracking, reporting, and quality assurance 
processes are working effectively and Duke Energy will continue to review and improve 
processes for the program. However, no changes are suggested.  
 
Bulb Tracking and Quality Assurance 
 
As staffing for the administering and running the program has increased, so has the importance 
of establishing protocols and systems to 1) reduce the likelihood of duplicate outbound calls or 
emails; 2) to ensure that performance metrics (e.g. number of outbound calls per week and 
apartment association events per year) are reached, and that 3) each step in the process is 
followed every time. To this end, Duke Energy and Honeywell have established regularly 
scheduled meetings, agreed on a call and email tracking system, and standardized metrics. This 
appears to have helped considerably, but continued diligence is warranted since the property 
management industry has a high degree of employee turnover. Thus we recommend that steps 
continue to be taken in order to ensure that contact information remains current and that new 
property managers and maintenance supervisors are kept apprised of the program and the terms 
of existing contracts.  

Management Communication and Coordination 
Communication and coordination between Duke Energy, Honeywell, and the new fulfillment 
contractors occurs on a monthly, weekly, and as needed basis. All communications appear to be 
clear, timely, appropriate, and smooth.  

Customer Communication 
Because property managers are very busy, they tend to favor email as their primary means of 
communication. The program has adapted to this both in terms of marketing and for ongoing 
interactions. According to Honeywell, at least 50% of the properties enrolled in the program to 
date initially responded to an email message. As such, outbound email is frequently the first step 
in marketing the program, and this mode of communication persists as the sales process turns 
into the client support process. Honeywell supplements its email communication with inbound 
and outbound phone calls as it works with properties to discuss more detailed aspects of the 
program. Niagara and AM Conservation primarily use email to properties for delivery 
confirmation.  
 
Property managers almost unanimously praised the quality of communication that they 
experienced with Honeywell. Communication was clear, timely, and thorough throughout the 
entire process.  

Reasons for Lower than Anticipated Participation in the Program 
We asked interviewees why they thought they had not reached the originally anticipated 
enrollment numbers for the Property Manager CFL Program. We received a number of responses 
including: 
 

• Honeywell points out that part of the challenge for meeting goals comes from the 
requirement that properties handle the installation of the bulbs. As a result, property 
managers and maintenance supervisors are reluctant to sign up for activities that will 
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make further demands on their time, such as doing mass installs of bulbs in all of their 
units.  

 
• Another challenge has been finding the right levels of staffing for promoting the program. 

With too few staff the territory has proven to be difficult to service effectively. To this 
end, Honeywell has hired region specific coordinators for North Carolina and South 
Carolina, which is anticipated to help increase enrollment numbers.  

Program Changes Interviewees Would Like to See 
We asked managers to suggest the changes that they would like to see made to the program. 
While managers are generally satisfied with the program, they are continually looking for 
opportunities for improvement. Their suggestions are noted below. 
 

• “The objective of program is focused on residents, but the program would be more 
popular if the property could actually benefit since they're paying shipping costs and 
allocating manpower. Including bulbs for office and common areas would make it seem 
more advantageous.” 

 
• “I would originally offer fewer bulbs. Even two bulbs per unit could probably get more 

customer satisfaction from tenants. They'd be happy with the program and get the same 
exposure without such high shipping costs and labor expense for the properties, although 
the energy savings would be less.”   

 
• “I'd like to have a method for mailing or shipping expired bulbs to a recycling center. 

People need an easy way for people to deal with the mercury disposal.”   
 

• “I would like to find a way to help maintenance people with installations. That seems to 
be one of the biggest challenges we face.” 

 
• “We only offer a 13-watt bulb equivalent to 60-watt incandescent. I would expand that to 

also include higher wattage bulbs, such as 100 watt equivalents. This would help with 
energy impacts and brightness considerations, particularly for elderly people.” 
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Property Manager Interview Results 
This section presents the results from interviews with property managers in Ohio, South Carolina 
and North Carolina. The instrument can be found in Appendix B: Property Manager Survey 
Instrument. 

Introduction 
TecMarket Works conducted telephone interview surveys with 69 randomly selected property 
managers from May 1, 2012 through June 11, 2012. At the time of this evaluation there were 
only seven participating properties in the state of Ohio, of which two property management 
companies ran two properties apiece, thus resulting in a total pool of five potential interviews. 
We contacted all five property managers (a 100% completion rate) in Ohio and combined those 
results with those from North Carolina and South Carolina to provide greater statistical and 
analytical confidence. We believe this methodology is warranted since Duke Energy, Honeywell, 
and the fulfillment contractors operate similarly in all three service territories, and 
recommendations that benefit the program overall will also benefit the efforts in an individual 
state. 
 
When a property management firm was successfully contacted, the interviewer asked if the 
property manager was familiar with the program. In instances when the property manager was 
unfamiliar, such as being hired after the install process had been completed, the interviewer 
attempted to speak with someone else who was on staff at the time, such as the regional 
manager, maintenance supervisor, or assistant manager. Due to varying levels of participation in 
the ordering, install, and tracking processes, and because of the long lag time between some 
installs and the follow up interviews, not every interviewee could speak to every question. Thus 
respective sample sizes are noted for each question. 

Program Involvement 
Of the property managers we spoke with, the majority (51%) indicated that they had been 
participating in the program for between 6 and 12 months. One quarter (25%) had been in the 
program for between 12 and 18 months, while 6% had been involved for more than 18 months 
and 10% had joined less than six months ago. Eight percent did not know or could not recall 
when they joined the program. 
 
When we asked about the primary reasons for participating in the program, more than half of the 
69 property managers (52%) answered “Because my company told me to”. This notable response 
rate reflects the top-down sales approach taken by Honeywell as it focused on corporate offices 
and regional property managers, which in turn directed individual properties to participate in the 
program. Other frequently cited reasons for becoming involved in the program include: “It saves 
money” (46%), “It provides a service to the tenants” (43%), and “It’s a wise business move” 
(33%). Figure 3 below displays the percent of respondents for the most common reasons cited. 
 



TecMarket Works Findings 

February 18, 2013 34 Duke Energy 

 
Figure 3. Reasons for Program Involvement 
 
We followed up this line of questioning by asking if the program had made any noticable 
difference in their businesses. The most frequently given response was “I can’t say or I don’t 
know” (25%). This kind of response was typically followed by comments such as: “We don’t see 
the savings directly, the tenants see the savings on their bills, ” and “Tenants rarely tell us 
anything positive,” and “Since they didn’t complain I guess they’re OK with it.”  
 
Positive comments regarding the impacts from the program include: “The tenants are happy” 
(17%), “Our vacant unit bills are lower” (16%), and “It saved us money on buying bulbs” (9%). 
However, not every property felt the changes had been for the better. A small number of 
managers indicated that tenants did not like the bulbs, that the bulbs burned out quickly. Figure 4 
documents the property manager impressions about the impact the program made upon their 
businesses.  
 



TecMarket Works Findings 

February 18, 2013 35 Duke Energy 

 
Figure 4. Program Impacts on Their Businesses 
 

How to Increase Program Enrollment 

To find ways for Duke Energy to increase program enrollments we asked current program 
participants for suggestions. Twenty six percent of respondents indicated “better marketing” as a 
general response, but their specific replies were more illuminating. Their verbatim suggestions12 
include: 
 

• “As a rule, properties are always short staffed by nature so giving them a longer time to 
do the installs could make it more attractive.” 

• “Hire someone to do the bulb installations for the properties. Then they won’t worry 
about the staff time involved.” 

• “Allow bulb replacements as units become vacant instead of [requiring that they be done] 
all at once.” 

• “For many properties free bulbs are not enough of an incentive since the energy savings 
go to the residents. But you can entice properties to join by saying “If you do it for your 
residents, then you get X number of free bulbs for your common areas.” Otherwise 
property managers will be less likely to join since they’ll be thinking about the labor 
costs to install the bulbs and the lost opportunities for making other repairs.”  

• “Work with new construction teams. If Duke would give us bulbs for new properties we 
could install them at the beginning instead of as a retrofit.”  

                                                 
12 All customer comments are included verbatim for completeness of reporting. However, in some cases customer 
statements may be less than accurate. 
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• “Mercury in the bulbs is a concern. You give instructions for cleaning up broken bulbs, 
but who is legally liable? The resident, the property, Duke, or the bulb manufacturer? 
You’ll get more people to participate if you address the legal liabilities of broken bulbs 
and their mercury content.”  

• “Create a referral program.” 
• “Find a champion and get them to work within their organization.” 
• “Use more case studies and testimonials from both properties and tenants to help 

overcome property manager concerns.” 
• “Focus on lighting for outside and common areas that property managers pay for. If you 

give them free bulbs and the benefit goes to them, as well as to the tenants then they’ll 
want to get involved.” 

• “Use the try-before-you-buy method. Give away free bulbs for offices and club houses to 
let property managers try out the bulbs first to see the lighting quality and savings. Plus 
this lets them be a role model for their residents.” 

• “Free shipping would help reduce cost concerns, especially for Section 8 properties since 
either they have small profit margins or they are actually losing money. If not free 
shipping, at least let them pay for it over time.” 

• “The easiest properties to sell the program to are those that include utilities as part of the 
rent. They’d be an easy sale.” 

• “Property managers are too busy to think about the benefits of a program like this. Start 
with corporate offices and work your way down. Then they’ll have to participate and 
maintenance can’t complain.” 

• “Join property management and apartment associations as an affiliate organization and 
then ask them to endorse the program and reach out to all their members.” 

• “Have you tried going to all the high rise residential units? They are easy to spot and 
have a lot of units all in one place.” 

• “Don’t limit the number of bulbs to 12. We could have used more per unit. So we either 
had to buy more bulbs on our own or end up with a mix of CFLs and regular bulbs.” 

 

Bulb Ordering, Shipping, Lead Time, and Communications 

Sixty one percent of the 57 property managers who answered this question felt that the ordering 
and shipping processes worked well. Another 23% indicated that they were not involved in that 
aspect of the program. Only 16% indicated that there was room for improvement in this area. 
Other than the confusion during the early implementation of the automatic reductions on bulb 
orders described in the management interview section above (7% of respondents), their 
suggestions for improvement included: reducing or eliminating the costs for shipping the bulbs. 
(4%), less paperwork (2%), and unclear directions (2%).  
 
Shipping Costs 
While only 7% of property managers actually suggested that Duke Energy reduce or eliminate 
charges for shipping, a sizeable number of additional property managers grumbled about 
shipping costs, anecdotally indicating that they were unhappy with the fees, even if they 
grudgingly accepted the program rule about paying shipping costs as a necessary requirement in 
order to receive the free bulbs. 
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In an effort to reduce shipping costs, numerous property managers told us that their firms placed 
one large bulb order for all the properties that they manage and then shipped the bulbs to a 
central location. This saved money on shipping costs, but in turn caused difficulties for 
individual property managers, who told us that they then needed to borrow pickup trucks and 
vans or make countless trips in private cars to transfer the cartons of bulbs to their specific 
properties. While the property managers placed the “blame” for the extra time commitment on 
their own companies’ decisions to reduce shipping costs, the extra hassle seemed to predispose 
them to later complaints about the time required to complete the installs. While this was not a 
major concern among those we spoke with, the general consensus was that the issue could have 
been eliminated with offers for free shipping. 
 
If free shipping is not offered, one property manager provided a potentially useful insight: “Why 
don’t you just change the name of the fee from a shipping cost to an administrative fee? If you’re 
giving away the bulbs for free, they’ll have a harder time arguing about paying to offset the cost 
of administering the program.” 
 
Another potentially useful idea was: “Everyone wants to get the shipping for free, but if you give 
away free bulbs for common areas and administrative offices, then you can argue that the 
shipping costs will be offset by the energy savings generated by the bulbs used in areas where 
property managers pay the bill. That way they’ll be paying themselves back for the shipping 
costs out of their own bill reductions.” 
 
Packing Slips 
One other recommendation for fulfillment improvement arises from confusion about the amount 
of bulbs shipped versus the amount ordered. In a corollary to the issue with the automatic 15% 
bulb order reductions described in the management section above, one property manager 
explained how he was confused about the actual amount of bulbs shipped versus the amount 
initially ordered. The issue was made more difficult to rectify because the bulbs were shipped 
from Niagara without a packing slip to document the actual delivery amounts. Thus, in addition 
to better upfront communication regarding the automatic bulb count reduction (as now corrected 
by Honeywell), this property manager suggests that the fulfillment company include a packing 
slip with each order shipped.  
 
Lead Time 
Sixty one percent of the 46 property managers who answered this question felt that the lead time 
and training process worked well. Another 22% indicated that they were not involved in that 
aspect of the program. Just 17% indicated that there was room for improvement in this area. 
When describing problem areas, they mentioned unclear directions/insufficient training (4%), 
poor communication within their own companies (4%), need more information on mercury for 
residents and office staff (4%), need containers for broken bulb disposal (4%), shipping time 
took too long (4%).  
 
Communications 
Seventy eight percent of those surveyed reported that communications with Honeywell and Duke 
Energy were fine as is. Only three people (5%) were unhappy with the level of communication, 
two of which indicated that they wanted more direct contact with Honeywell, rather than 
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receiving communications second-hand from their corporate offices. The third person declined to 
provide a reason.  

Tenant Notification and Program Materials 

As shown in Figure 5 below, 59% of property managers interviewed indicated that they used the 
tenant notification form letter provided by Duke Energy, while another 29% used their own 
letters, often with information cut and pasted from the form letter. Other methods of 
communication saw only single digit participation rates. 
 

 
Figure 5. Tenant Notification Methods 
 
Eighty two percent of respondents indicated that the support materials that they received were 
sufficient for understanding the benefits of the bulbs. Eleven percent found them less than 
helpful, and 7% said that they did not use them. From the six people who found the materials 
wanting we garnered the following feedback: 
 

• “We would have liked more info on mercury for residents and for the office in case 
people call in.” 

• “The pamphlet was not very informative so I was not well versed enough to explain it to 
my tenants.” 

• “The pamphlets didn’t explain very much.” 
• “Provide electronic copies.” 
• “They are just light bulbs.” 
• “People didn't read them.”  
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Bulb Replacement 

 
Replacement Policies 
To determine if the program had any impact on property managers’ bulb replacement practices  
we first ascertained what their bulb replacment policies were prior to participation in the CFL 
program. Of the 63 property managers who respondend to this question, 89% indicated that it 
was their policy to replace bulbs after tenants move out, 56% reported doing so upon tenant 
request, while 24% indicated that standard light bulb replacment was a tenant responsibility. 
 
Table 13. Bulb Replacement Policies 

Policy for Bulb Replacement Number of 
Responses * 

Percent 
Responding 

After tenants moved out 56 89% 
As needed/upon request 35 56% 
Standard bulbs are tenant responsibility. Only 
replace specialty bulbs like kitchen lights and 
appliance bulbs 

10 16% 

Didn't replace bulbs / Tenant responsibility 5 8% 
According to maintenance schedule 2 3% 
No standard practice 1 2% 
DK/NS 0 0% 

* Some respondents gave more than one answer 
 
We next asked if property managers had changed their bulb replacement policies after 
participating in the program. One third (33%) indicated that they had changed their policies, 
while two thirds (66%) said they had not. However, the findings for this question must be taken 
with a grain of salt since the survey question was worded in such a way that we believe some 
property managers were responding to changes in the above noted policies, while other were 
refering to changing from standard to CFL bulbs. 
 
However, when we asked  the question in a different way we learned that 65% of property 
managers plan to continue providing CFLs in the future, while 20% will go back to 
incandescents, and another 15% indicated “Other.” The table below lists property manager 
reasons for not continuing to provide CFLs, as well as explanations for “Other” responses. 
 

Reasons for not continuing to provide CFLs Frequency of 
Response 

We have gone back to incandescents 8 
Incandescents are cheaper 4 
People don't like the CFLs 2 
CFLs don't last long 1 

 Reasons for "Other" response  
We will use up existing incandescent  bulbs first 5 
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Depends on bulb cost and our budget 5 
Will use CFLs, except for bathroom vanities since 
people don't like swirly bulbs 1 

We hope to go to LEDs instead 1 
 
Furthermore, 82% of property managers surveyed indicated that if not for the program they 
would not have replaced their existing incandescent bulbs with CFL bulbs, compared to 4% of 
respondents who said they would have done so regardless of program participation. Thus the 
program is getting CFLs installed in sockets that would have been filled with energy inefficient 
incandescent bulbs.  An addttional 12% of respondents selected the “Other” response. Their 
verbatim answers are noted below. 
 

• “Maybe someday, but not now.” 
• “We were looking into it but the price quote was too high.” 
• “Program helped, but we would have done it eventually, although not at this scale.” 
• “Eventually but this did it sooner.” 
• “Wanted to but budget didn't allow it.” 
• “No policy yet, but had started to try CFLs [on a limited basis].” 
• “Eventually but this did it sooner.” 
• “No, but did some replacements as one offs. We try to replace bulbs with similar types.”  

 
A strong majority (89%) of property managers surveyed also felt that programs such as this were 
necessary to get properties to begin using CFLs. When asked why, the high cost of mass bulb 
replacement was the most common answer, while the next most common answer was people’s 
tendency to continue doing what they have always done.  Table 14 shows the range and 
frequency of responses. 
 
Table 14. Reasons Why CFL Program Is Necessary 

Reason Frequency of 
Response 

Otherwise it is cost prohibitive 22 
It overcomes inertia. Otherwise people do what they normally would do. 11 
It exposes people to the benefits of the bulbs 9 
It depends on the age of the property  2 
Some people already had bulbs from other Duke programs 2 
it depends on their business decisions 1 
It depends on people's tastes 1 

 
Type of Bulbs Replaced 
In terms of the wattage of the old bulbs that were removed, 60 watt incandescents were the 
overwhelming majority with 94% of respondents reporting that bulb type. A mere 5% reported 
replacing 40 watt bulbs, and one property manager (1%) indicated that 100 watt bulbs were 
replaced. No other bulb types were mentioned by those we surveyed.  
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Figure 6. Wattage of Bulbs Replaced 
 

Bulb Installation and Documentation 

 
Number of Bulbs Installed 
As shown in Figure 7, nearly three quarters (74%) of respondents indicated that they installed the 
full amount of bulbs ordered in each unit. Eight percent indicated that in accordance with 
program rules, they did not replace existing CFLs, while 18% reported that they did not install 
the full amount of bulbs for other reasons. Reasons given for not installing the full complement 
of bulbs are shown in Table 15.  
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Figure 7. Amount of Bulbs Installed 
 
Table 15. Reasons for Not Installing All Bulbs Ordered 

Reason Frequency of Response 
Estimate was off 5 
Insufficient manpower to finish installs 1 
Tenants didn't want them 1 
Some people already had CFLs 1 
Some bulbs arrived broken 1 
Skipped the vanities 1 
Some didn't fit 1 

 
Of the bulbs that were left over, 48% of interviewees indicated that they returned the extra bulbs, 
while 15% kept the bulbs in storage, 8% installed them in common areas, and 1% said their extra 
bulbs were never picked up.  
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Figure 8. What Happened to Left Over Bulbs? 
 
Tenant Response 
Eighty nine percent of property managers interviewed reported that their tenants responded 
favorably overall to the installation process, with 3% indicating an overall negative response, and 
8% unsure. When asked more specifically about the feedback that they heard from tenants, 25% 
of respondents reported that the tenants liked the bulbs, compared to 10% who said that overall 
their tenants did not like the bulbs. In a similar comparison, 16% of property managers indicated 
that their tenants liked the light quality, compared to 22% who said their tenants did not like it. 
Table 16 shows a full comparison of the tenant feedback received by tenants. 
 
 
Table 16. Tenant Feedback as Reported by Property Managers 

Tenant Feedback Number of 
Respondents 

Percent of 
Respondents 

Like the bulbs 17 25% 
Don't like the bulbs 7 10% 
Like the lighting quality 11 16% 
Don't like the lighting quality 15 22% 
Like the program 10 14% 
Don't like the program 1 1% 
Positive impression of Duke 
Energy 3 4% 
Negative Impression of Duke 0 0% 
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Energy 

Liked the installation process 5 7% 
Didn't like the install process 0 0% 
Lower monthly bills 11 16% 
Appreciate free bulbs 7 10% 
Nobody said anything 3 4% 
Other 12 17% 
DK/NS 13 19% 

 
Install Process Improvements 
Since the program is designed in such a way that the install process is the responsibility of the 
property managers, we have no specific recommendations for program improvements in this 
regard. However, future program participants may benefit if Duke Energy managers pass on the 
advice that we collected from current program participants.   
 

• “For bigger properties tell them to order the bulbs in waves. That way they get multiple 
deadlines with less to do before each deadline.” 

• “If you calculate how long it will actually take to install the bulbs, then getting free bulbs 
doesn’t seem such a great deal. You need to really think about the return on investment 
compared to the effort. It may be fine during slow periods, but not when tenants need 
repair, units need to be flipped, etc.”  

• “Don't plan your installs for first of the month, on Mondays, or during summer. There are 
too many other things that can come up during those times to mess up your schedule.” 

• “Have people tell tenants that the installs will be done during a given week, but don’t be 
more specific or set appointments. You just can’t tell when you’ll be there.” 

• “In your notification letters try to ensure that people clear a way to access the bulbs. We 
told them that if we can't get to the bulbs we will charge them $20 (we wouldn't but the 
threat helps) so their doors were unlocked and we didn’t need to move things to change 
bulbs.” 

• “Visiting units just to replace bulbs wastes an opportunity. Tell people to combine the 
installs with regular maintenance tasks or inspections so overall the crew is more efficient 
and the residents have fewer interruptions.”  

• “Do other efficiency upgrades at the same time, like faucet aerators, shower heads, etc.” 
• “The install timeline was tight so we brought in more staff to get the job done. We hired 

some college kids, but people can team up and work with other properties too.” 
• “It will be easier to get maintenance to buy in if you emphasize the benefit to them. 

They’ll have fewer bulb replacement orders in the future.”  
• “The 60-90 day install window seems rigid. Why not automatically give people an extra 

15 days during known busy periods like the summer.” 
• “The install process will go faster if you team up and give each person a specific task. For 

instance, one guy replaces bulbs, while another does the paperwork.” 
• “It took longer to unwrap the bulbs than it did to screw them in. One of the biggest 

wastes of time was opening all of the individual boxes. If you know you are going to be 
shipping them in batches, can’t you pack them egg-crate style instead?” 
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• “Why don’t you get residents to do it on their own? That way no one has to do more than 
12 bulbs. You can go in and verify the installs, or better yet just up set things up so that 
Duke ships to each unit directly with a letter.” 

• “When we found a socket with a tenant-owned CFL already in it, we put the new CFLs 
where we needed it to go, and put the tenant bulbs in other fixtures.” 

• “Some residents took out bulbs after we put them in.” 
• “We have a policy that says residents must leave their units in their original condition 

when they move out, but tenants are balking at paying for replacement CFLs since they 
cost more than regular light bulbs.” 

• “We didn't have a logo for the notification form letter so we scanned the property 
manager business card onto the flier and then copies of that so that our info on the copy.”   

 
Editing and passing advice such as this to new program participants may help to improve 
customer satisfaction in the future. 

Number and Type of Bulbs Ordered 

Among those interviewed, 65% felt that the number of bulbs they ordered was appropriate, 
compared to 35% who felt they had ordered an inappropriate amount. Among those who ordered 
an inappropriate number of bulbs, 70% felt they had ordered too many, while 30 percent felt they 
had ordered too few. (Hence Honeywell’s automatic 15% bulb reduction efforts.) 
 
When asked how many bulbs they ordered per unit, nearly half (48%) reported ordering 12 bulbs 
per unit (the maximum allowed) for both one- and two-bedroom units. Only 37% of respondents 
indicated that they ordered the maximum number of bulbs for a three-bedroom unit, but this 
percentage is offset by the 15% who indicated that they did not have three-bedroom units on 
their properties. Table 17 shows a full breakdown of the number of bulbs ordered by size of unit. 
Figure 9 presents this information visually. 
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Table 17. Number of Bulbs Ordered by Type of Unit 

Number of 
Bulbs Installed 

One Bedroom Unit Two Bedroom Unit Three Bedroom Unit 

N Percent 
Respondents N Percent 

Respondents N Percent 
Respondents 

12 16 32% 24 48% 18 37% 
11 0 0% 2 4% 1 2% 
10 3 6% 1 2% 2 4% 
9 3 6% 4 8% 1 2% 
8 5 10% 4 8% 3 6% 
7 1 2% 5 10% 2 4% 
6 5 10% 4 8% 3 6% 
5 6 12% 4 8% 4 8% 
4 1 2% 1 2% 0 0% 
3 2 4% 0 0% 0 0% 
2 1 2% 0 0% 0 0% 
1 0 0% 0 0% 0 0% 
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Figure 9. Number of Bulbs Ordered by Type of Unit 
 
When we asked how many of the bulbs ordered were actually installed per unit, 81% reported 
installing all that were ordered, while 6% averaged one bulb left over, and 8% were not sure. 
 
Table 18. Number of Bulbs Actually Installed (N=62) 

Number of Bulbs Eventually Installed Number of 
Respondents 

Percent 
Responding 

All that were ordered for that unit 50 81% 
One less than ordered for that unit 4 6% 
Two less than ordered for that unit 2 3% 
More than three less than ordered for that unit 1 2% 
Don't know / Not sure 5 8% 

 
In terms of the type of bulbs (wattage, size, etc.) provided by the program, three quarters (74%) 
of property managers felt the bulbs were appropriate, compared to one quarter (25%) that did 
not. Among those who didn’t find the bulbs appropriate, bulb fit was the primary complaint. 
Comments regarding inappropriate bulbs are noted in the table below. 
 
Table 19. Reasons Bulbs Were Considered Inappropriate 

Reason Number of Comments 
Bulbs did not fit 5 
Burned out quickly 2 
Not bright enough 2 
Too bright 1 
Wanted more variety 1 
Afriad they will break (mercury) 1 

 

Additional Bulb Types and Other Efficiency Products Desired 
We asked about other bulb types that should be provided by the program and a majority of 
property managers interviewed indicated that they desired Hollywood (globe) bulbs for 
bathroom vanities where bulbs are left exposed for constant viewing. Of those who wanted the 
Hollywood bulbs, all but one property manager told us that they did not install CFLs in their 
vanities because tenants did not like the look of the bulbs. As a result, it appears that bathroom 
vanities with multiple bulbs in each went unchanged in apartments across Duke Energy service 
territory.  
 
Table 20 shows the types of bulbs requested by property managers during that specific interview 
question. However, additional requests for Hollywood bulbs also came up at other times during 
the interview processes. Those unofficial responses are not reflected in the official tally below, 
but they were frequent and add weight to the importance of providing this particular bulb type. 
 
Table 20. Additional Types of Bulbs Desired 

Other Type of Bulb Number of Requests Percent of Respondents 
Hollywood (globe) for bathroom vanties 31 45% 
Outdoor floods 12 17% 
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Candelabra 10 15% 
Higher watt equivalent 4 6% 
Track light bulbs 2 3% 
Recessed bulbs 1 1% 
Bulbs that brighten quicker 1 1% 
Shorter bulbs 1 1% 
Long thin kitchen lights 1 1% 
LEDs to replace HIDs 1 1% 

 
Other Energy Efficiency Products Desired 
In addition to asking about other types of bulbs that the program might provide, we also inquired 
about other energy efficient products that property managers would like to have for the units that 
they manage. Among the products suggested, 29% requested weather stripping (20 requests), 
19% wanted programmable thermostats (13), and 16% asked for water heater blankets (11). A 
full listing is included in theTable 21.  
 
Table 21. Additional Energy Efficient Products to Consider Providing 

Desired Product Number of Requests Percent of Respondents 
Weather stripping 20 29% 
Programmable thermostats 13 19% 
Water heater blankets 11 16% 
DK/NS 10 14% 
No 10 14% 
Door sweeps 9 13% 
Powerstrips 4 6% 
Low flow toilets 3 4% 
Low flow shower heads 2 3% 
Faucet aerators 2 3% 
Motion detection lights 2 3% 
Energy Star appliances 2 3% 
Window replacement incentives 2 3% 
HVAC 2 3% 
Digital, not programmable thermostats 2 3% 
Lighting timers 1 1% 
Tinted window films 1 1% 
Rebates for wall mounted heat pumps 1 1% 
Additional attic insulation 1 1% 
Common area bulbs 1 1% 
Window strips 1 1% 
Water heater timers 1 1% 
Furnace filters 1 1% 
Foam insultators for wall sockets 1 1% 
Pilot for peak monitoring units 1 1% 
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Benefits of Participation 
This program is specifically designed to benefit residential tenants by providing them with 
energy efficient light bulbs and resulting savings on their energy bills. The benefits to property 
managers are less immediate, so we asked them to help us identify those benefits that they found 
to be most direct.  
 
Among those we spoke with, 42% felt that the program helped to improve their tenant relations, 
39% felt that it improved their image by helping tenants to save money, and 33% felt it helped 
the company image by doing something positive for the environment. Only 14% felt that 
installing the CFLs actually helped them to attract new tenants, but those that did used the 
program to their advantage by advertising their energy efficiency efforts. One property used the 
bulb installs to help with LEED certification, and another used its participation to garner extra 
credibility with HUD and investors. Some used the installs as an opportunity to increase resident 
engagement with contests and parties, while others were simply pleased with reduced costs on 
bulb purchases and decreased requests for bulb replacement.  
 

 
Figure 10. Perceived Benefits to Properties from Program Participation 
 
When asked about their perceptions of tenant benefits (see Figure 11), 64% of respondents cited 
lower monthly bills, while 28% indicated that tenants saved money by not needing to purchase 
bulbs, this later percentage likely being reported by properties with policies requiring tenants to 
supply their own light bulbs. An additional three people (4%) gave other responses to this 
question. While not necessarily in context to the question, they are noted here for completeness. 
 

• Good for the environment 
• Less maintenance for light bulb replacement 
• Some people say the lights too bright 

 



TecMarket Works Findings 

February 18, 2013 50 Duke Energy 

 
Figure 11. Perceived Benefits to Tenants from Program Participation 

Customer Satisfaction with the Program 
Property managers indicated a high level of satisfaction with the program. Among all program 
participants the mean satisfaction score was 8.7 on a scale of 1 to 10 with 1 meaning they were 
very unsatisfied and 10 meaning they were very satisfied. Seventy two percent of property 
managers rated the program as a 9 or 10.  
 
When analyzed by state, Ohio participants reported a mean satisfaction score of 8.6 on the same 
scale with 62% rating the program a 9 or 10. North Carolina property managers reported a mean 
satisfaction score of 8.7 with 74% rating the program a 9 or 10. South Carolina participants 
reported a mean satisfaction score of 8.8 with 72% rating it a 9 or 10. Overall and state-by-state 
satisfaction scores are shown in the figures below. 
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Figure 12. Overall Property Manager Satisfaction with Program 
 
The following are the reasons given by participants for program satisfaction scores of 8 or less.  
 
Table 22. Reasons for Satisfaction Ratings of 8 or Less 

Reason for Score of 8 or Less Frequency of Response 
Too much labor involved 7 
Need better communication  3 
Tenants don't like bulbs 3 
Bulbs burn out too quickly 2 
Have not seen cost savings 2 
Wanted more flexibility for the 
install time 1 

Where do you put the 2400 light 
bulbs you take out? 1 

 
Verbatim responses are shown below: 
 

• “It was a pain due to communication, but it did positively introduce CFLs to people. 
Have not seen savings in bills.” 

• “Need better communication.” 
• “Bulbs are not energy efficient if off and on. Not everyone likes that kind of bulb.” 
• “Because of the high labor involvement.” 
• “Took too long, tenants didn't like the bulbs. Bulbs burn out very fast.” 
• “It took too much time to do the installs.” 
• “Wanted more flexibility for the install time.” 
• “Took too long to do bulbs installs, shape and light quality is a question.” 
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• “It was too inconvenient. Why don't you put in the bulbs yourself? Where do you put the 
2400 light bulbs you take out?” 

• “Bulbs don't last. Took too much time and effort for too little return.” 
 
For the state of Ohio we also used a second approach for ascertaining customer satisfaction by 
asking the following question: If you were rating your overall satisfaction with the CFL 
Program, would you say you were Very Satisfied, Somewhat Satisfied, Neither Satisfied nor 
Dissatisfied? Of the five survey respondents, three people (60%) were very satisfied, one person 
was somewhat satisfied (20%), and one respondent declined to state (20%).  The distribution of 
scores is shown in the figure below. 
 

 
Figure 13. Ohio-Specific Satisfaction with the Property Manager CFL Program Using 
Verbal Scale 
 
The following are the verbatim responses from the four Ohio participants who answered this 
survey question.  
 

Rating Verbatim Response 
Very Satisfied  Free bulbs! 

Very Satisfied 
It’s easy to do and a no brainer. 1500 bulbs for 
$130 is a great deal. Plus it lets us show people 
we are going green. 

Very Satisfied 

Going through the program was a bit of a pain. 
We tried to be accurate on paperwork. The return 
for us was minor. The residents gave us five 
minutes good will and then asked for other things. 

Somewhat Satisfied 
I had a few questions that never got answered. A 
few extra bulbs would be nice. I wanted more time 
to do the installs. 
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Customer Satisfaction with Duke Energy 
To assess participants’ satisfaction with Duke Energy, respondents were asked to rate their 
satisfaction with Duke Energy on a 1-to-10 scale with 1 being very dissatisfied and 10 being very 
satisfied. Their combined scores generated an average satisfaction of 7.8, with half (50%) of 
respondents rating Duke Energy with a 9 or 10.  
 
When considered state by state, Ohio participants reported a mean satisfaction score of 8.6 on the 
same scale with 60% rating their satisfaction with Duke Energy a 9 or 10. North Carolina 
property managers reported a mean satisfaction score of 8.0 with 49% rating Duke Energy a 9 or 
10. South Carolina participants reported a mean satisfaction score of 7.7 with 58% rating Duke 
Energy overall a 9 or 10. Overall satisfaction and state-by-state satisfaction scores are presented 
in the figures below. 
 

 
Figure 14. Overall Property Manager Satisfaction with Duke Energy 
 
The following are the reasons for participants reporting lower (score of 8 or less) satisfaction 
scores with the program. 
 
Table 23. Reasons for Satisfaction Ratings of 8 or Less 

Reason for Score of 8 or Less Frequency of Response 
High rates 7 
Overall customer service (not this CFL 
program) 6 

Poor support for property managers such 
as power off/on, account changes, timely 
meter reading, tax id changes, etc. (not 
specifically this CFL program) 

6 

Credit requirements for tenants 2 
Poor property manager web interface 1 
Power reliability 1 
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Property Manager Suggestions for Improvement 

Throughout the interview process the property managers that we spoke with offered suggestions 
for changes to program. In addition to the recommendations noted earlier in this report, we have 
cataloged the following additional suggestions.  
 
Checklists and Documentation 
 

• “I didn’t know about the checklist spreadsheet until later. So we had to go back and fill it 
out. That was a pain. Make sure everyone knows about in advance.” 

• “The check sheets did not include a spot for closets.” 
• “I don’t quite know how to say this, but maintenance guys are not very good at counting 

bulbs and filling out paperwork. At least not accurately. So it took a lot of my time to 
repeatedly count the bulbs during ordering, shipping, installing, inspecting, and returning 
them. Anything to cut down on that would be a big help.” 

• “The spreadsheets are painful. The less we need to fill out the better, but if you want us to 
fill something out, then explain why you need to know the number of bulbs in each area. 
Better explanations will make people more apt to take the forms seriously.” 

• “Skip all the spreadsheet forms and create an app for the iPad. Then we can enter the data 
and send it directly to you.” 

 
Bulbs 
 

• “Give us bulbs for common areas, our offices, etc. The lights stay on longer in those 
areas so they’ll accrue more energy savings.” 

• “Provide a greater variety of bulbs types and wattages, such as candelabra bulbs for 
ceiling fans, outdoor bulbs, shorter bulbs, Hollywood bulbs, etc.” 

• “People don't want bulbs made in China because they are worried about risk of mercury 
from faulty bulbs. Stay away from Chinese bulbs.” 

• “Make it standard practice to provide a small percentage of extra bulbs in case some blow 
out.” 

• “You need to provide bags or kits for broken bulbs. Getting rid of them may be no 
problem in Charlotte, but for those of us in remote areas the nearest recycling point is 40 
miles away. So all broken bulbs go into the trash and landfill.” 

 
Other 
 

• “Send a Duke representative to do the installs. We can send one too and they can work 
together.” 

• “Bigger boxes with more bulbs per box, so there is less individual light bulb packaging 
overall.” 

• “Faster shipping.” 
• “Free shipping.” 
• “Better communication from Duke and Honeywell.” 
• “Look at turnover ratio and if it’s high enough allow them to do the installs when units 

change.” 
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• “You might have better luck targeting newer properties since the maintenance teams will 
be less busy than at older properties.” 

• “We would like to have a display from Duke that explains the benefits of the bulbs in our 
office.” 

• “Keep providing participation certificates. Our owner uses the one we received in 
presentations. It’s helped us during presentations at HUD and with investors for new 
properties.” 
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Tenant Survey Results 
Between April 17 and May 23, 2012, TecMarket Works called 1,232 tenants from a pool of 
38,412 program participants in the Carolina system and completed 82 phone surveys13. The 
effort had a 6.9% completion rate and an overall sample rate of .02%. Tenants were contacted a 
maximum of four times or until the contact resulted in a completed survey or refusal to complete 
the survey. The survey instrument can be found in Appendix C: Tenant Survey Instrument. 
 
Eighty five participants started the survey but full completions were obtained from 82 of the 
participants. The others had to drop off the phone call and could not complete the survey. For 
purposes of consistency, this analysis only uses the data collected from completed surveys.  
 

CFL Installs 
 
Number of CFLs Now Installed 
As seen in Figure 15 below, tenants reported that they now have between two and 14 CFLs 
installed in the permanent fixtures of their homes for an average of 4.5 bulbs per household. 
However, the biggest category of responses was “Don’t Know” with 24 respondents (29%) 
indicating they were unsure of how many bulbs they had installed. 
 

 
Figure 15. Number of CFLs Installed in Permanent Fixtures 
 
Location of New CFLs 
When asked in what rooms the first three bulbs were replaced, respondents indicated that 
living/family rooms were the most common with 52 responses, and bathrooms the second most 
popular with 50. [Note that this finding about bathroom lighting appears to be incongruent with 
                                                 
13 The process evaluation utilizes 82 out of 85 completed surveys, as not all questions were answered by all 85 
respondents.   
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property manager interviews in which a sizeable number of respondents reported NOT installing 
CFLs in bathroom vanities.] Kitchens were the next most frequently mentioned room with 43 
responses, while master bedrooms rounded out the top 4 most common rooms mentioned.  
Figure 16 shows the full range of responses. 
 

 
Figure 16. Location of Bulb Replaced 

Estimated Hours of Bulb Use 
 
CFL Estimates 
In order to determine the average hours of use per bulb per day, tenants were asked to estimate 
the typical hours of use for the first three CFLs that were directly installed in their homes. Their 
estimates generated an average of 4.1 hours per day (See Figure 17). Moreover, 76% percent of 
respondents said that the hours of bulb usage remained the same after the installs were complete. 
Four percent of respondents felt that they were leaving the new CFLs were on longer than the old 
bulbs at an average of 2.3 hours more usage each day. A similar 4% felt that their bulb usage had 
gone down to an average of 3.6 hours of use per day. 
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Figure 17. Estimated Hours of Bulb Use per Day 
 
Non-CFL Estimates 
When asked how many non-CFL bulbs in their households were used more than two hours per 
day, 57% of tenants surveyed said that zero bulbs were used for more than two hours per day. An 
additional 11% said their non-CFL bulbs were used for just one hour per day. Figure 18 shows 
the full range of responses respective to estimated hours of use.  
 

 
Figure 18. Estimated Hours of Non-CFL Bulb Use 
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Disposition of Replaced Bulbs 
When asked what happened to the bulbs that were removed, 51% of respondents indicated that 
the installer removed them, 20% placed the old bulbs in storage, and 23% threw away their old 
bulbs. 
 

 
Figure 19. Disposition of Old Bulb after Removal 
 
Types of Non-CFLs Remaining in Tenant Homes 
Incandescent bulbs were far and away the most frequently mentioned type of bulb to be replaced 
with 76% of respondents mentioning this bulb type. More specifically, 28% of respondents 
reported that 45-70 watt bulbs had been replaced. Thirteen percent indicated that 71-99 watt 
bulbs had been replaced, and 5 percent reported replacing bulbs of 100 watts or more. Figure 20 
shows the full distribution of responses. 
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Figure 20. Type of Bulb Replaced 
 
Specialty Bulbs 
In terms of the most popular specialty bulbs in tentant homes, candelabra bulbs ranked first on 
the non-CFL list with 15 people reporting a total of 139 bulbs. The most popular specialty CFL  
was outdoor flood lights with 3 people reporting a total of 20 bulbs. Table 24 shows the number 
of people reporting specialty bulbs and the number of bulbs of that type. 
 
Table 24. Specialty Bulb Types 

Specialty Bulb Type # 
Respondents # Bulbs 

Dimmable CFLs 1 1 
Dimmable Incandescents 5 6 
Outdoor flood CFLs 3 20 
Outdoor flood Incandescent 5 13 
Three way CFLs 2 4 
Three way Incandescents 7 14 
Spotlight CFLs 0 0 
Spotlight Incandescents 2 5 
Recessed CFLs 0 0 
Recessed Incandescents 0 0 
Candelabra CFLs 1 6 
Candelabra Incandescents 15 139 
Other CFLs 1 8 

Other Incandescents 11 41 

Other: Vanity Globe 10 NA 
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Other: Tube Florescent 9 NA 

Other Night light 2 NA 

Other: Mercury Vapor 1 NA 

 

Number of Bulbs in Use 
Because this program involved direct installs, it was important to determine how many tenants 
were already using CFLs in their homes. Fifty seven percent of respondents said that they had no 
CFLs previously installed, while 38% indicted that they had already installed CFLs, and an 
additional 5% reported that CFLs were installed before they moved in. When asked how many 
CFLs were already in the use 68% of respondents reported having between one and four bulbs 
installed. As seen in Table 25 the most popular number of previously installed CFLs was two, 
with 23% of respondents.  
 
Table 25. Number of Previously Installed CFLs 

Number of CFLs 
Previously Installed 

Number of 
Respondents 

Percent of Those With 
Previously Installed 

CFLS 
1 3 10% 
2 7 23% 
3 6 19% 
4 5 16% 
5 1 3% 
6 2 6% 
9 2 6% 
10 1 3% 
12 2 6% 
All 1 3% 
Some 1 3% 

 
Number of Non-CFLs Remaining in Tenant Homes 
When asked to estimate the number of remaining bulbs in their homes that were not CFLs, 28% 
reported zero, indicating that all the bulbs in their homes were CFLs. Forty one percent reported 
one to five bulbs as non-CFLs, while another 16% indicated that six to ten bulbs were non-CFLs. 
Seven percent were unsure.  
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Figure 21. Number of Non-CFL Bulbs Remaining in Tenant Homes 
 

CFL Usage 
In addition to the energy savings generated via the direct installs, one of Duke Energy’s primary 
goals was to encourage the use of CFLs in the future. To evaluate the effectiveness of the 
program in this regard, tenants were asked a series of questions to explore their propensity to 
purchase and install CFLs after participating in the program. 
 
Previous CFL Usage 
As shown in Figure 22, 16% of those surveyed reported that they had made their first CFL 
purchase within the past year, while 29% had been using CFLs for two or more years. But more 
importantly, more than half (53%) of survey respondents indicated that they had never purchased 
CFLs before. This indicates that the direct install program has been successful in reaching a 
majority of tenants who would otherwise not have been likely to begin using CFLs  
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Figure 22. Years of CFL Usage Prior to the Program 
 
Propensity for Future CFL Usage 
When asked about the likelihood of buying and using CFLs in the future using a scale of 1 to 10 
where 1 means not at all likely and 10 means very likely, respondents returned an average 
likelihood of 8.5. Fifty seven percent rated their likelihood as a 10, as shown in Figure 23.  
 

 
Figure 23. Likelihood of Buy and Using CFLs in the Future on 1-10 Scale 
 
The positive response rate for future usage was even higher when tenants were asked to rate their 
likelihood of purchasing and installing CFLs using a verbal rather than numeric scale. Seventy 
three percent of respondents felt that they were more likely to do so, compared to 6% who were 
less likely and 21% who were neither more nor less likely. When asked why they were more 
likely to do so, 37% answered because CFLs save money. 17% said because they save energy, 
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and 15% felt they would buy CFLs because they like the brightness. Table 26 presents all of their 
reasons.  
 
Table 26. Reasons for Being More Likely to Purchase CFLS in Future 

Reason for being more likely to buy 
CFLs 

N 
Responses 

% of 
Respondents 

Save money/lower bills 26 37% 
Save energy 12 17% 
Brightness 11 15% 
Light quality 7 10% 
Last longer 7 10% 
Not as hot 4 6% 
Better for environment 4 6% 
Total Respondents 71 100% 

 
Just five people felt they would be less likely to purchase CFLs in the future. Their responses are 
show below. 
 
Table 27. Reasons for Being Less Likely to Purchase CFLS in Future 

Reason for being more likely to buy 
CFLs 

Frequency of 
Response 

I do not like the light quality 1 
I don't like the light, they glare if they 
are not under a shade. 1 

I hate the light from CFLs 1 
I will buy the incandescent in the future 
because that's what I'm used to. 
They've always worked, I always like 
the light quality, and they look nice. 

1 

They are too dark. I can't read with that 
light. 1 

 
Because intended future behavior is not the same as present behavior we also asked about any 
CFL purchases already completed since participating in the program. Only 4% of respondents 
reported purchasing additional CFLs, compared to the 96% who said that they had not purchased 
CFLs. While this 4% positive response rate is low, the result is not surprising given that the 
currently installed bulbs have a projected life span that is longer than the interval between their 
installation and the date of the survey.  

Factors Influencing the Purchase of CFLs 
When making a light bulb purchase a number of different factors can influence a buyer’s 
decision. To help determine which factors have a greater influence we asked customers to rate 
importance on a scale of 1 to 10 with 1 being not at all important and 10 being very important. 
When the responses are ranked according to mean importance scores “cost savings on utility 
bill” tops the list as the most important factor at 9.7, followed immediately by “energy savings” 
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with a score of 9.6. Availability of bulbs in stores where you shop rounded out the top three with 
a score of 9.2. The full distribution of scores is presented in Table 28 below. 
 
Table 28. Importance of Bulb Characteristics in Purchasing Bulbs 

Bulb Characteristic Mean 
Importance 

Cost savings on utility bill 9.7 
Energy savings 9.6 
Availability  in stores you normally shop 9.2 
Purchase price 8.9 
Availability of utility programs 8.6 
Selection of wattage and light output 8.4 
Recommendations from utility company 7.8 
Recommendations from family and friends 7.7 
Ease of bulb disposal 6.7 
Speed  to full lighting level 6.6 
Mercury Content 6.3 
Ability to dim the lighting level 5.8 
Appearance of bulb 3.7 

 
As seen in the table above, factors often perceived as barriers to CFL adoption, such as 
appearance (3.7), ability to dim bulbs (5.8) and ease of disposal (6.3) were rated as the least 
important characteristics. Overall, this suggests that an effective way to increase CFL adoption 
and installation by tenants of multi-family properties is to focus messaging on cost and energy 
savings and to make the bulbs available in stores where tenants normally shop. 

Preferred Channels for CFL Distribution 
TecMarket Works asked approximately half14 (n=44, 54%) of the surveyed tenants to rate their 
likelihood of participation, on a 1-to-10 scale, in six hypothetical CFL distribution programs that 
offered discount CFLs, and then asked the other half (n=38, 46%) of surveyed tenants to rate 
their likelihood of participation, on a 1-to-10 scale, in six hypothetical CFL distribution 
programs that offered free CFLs. The mean ratings and program types are shown in Figure 24. 
 
Likely participation is rated highest for programs that use direct mail (4.4 for discount, 3.7 for 
free), while manufacturer coupons, retailer store coupons, and stands in parking lots follow close 
behind. All scores within groups (free and discount) were clustered closely, and all scores for the 
distribution methods (direct mail, coupon, etc.) were clustered within one half point of the others, 
indicating that upon comparison there were relatively small differences between findings. 
 
When ranked in order of preference, both groups scored the distribution methods in the same 
order. This suggests that tenant preferences for various distribution methods remain constant 
despite the differing financial incentives offered. 

                                                 
14 The survey data collection tool used has a function which assigns “free” or “discount” at random. 
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For all hypothetical distribution methods, tenants rated their likelihood of participating higher for 
programs that offer discount bulbs rather than programs that offer free bulbs. This seemingly 
incongruous finding may be an artifact of the small sample sizes involved, but it does suggest 
that price may not be the dominant factor driving bulb purchasing decisions. 
 

 
Figure 24. Mean Ratings of Likelihood of Participation in CFL Programs Among Tenants 
 
We also delved a bit deeper into the direct mail distribution method to ask respondents to rate 
their interest in participating in a CFL program that uses direct mail to ship specialty bulbs. Their 
ratings averaged 8.8 on the 10 point scale (See Figure 25). In fact, more than two thirds (68%) of 
respondents rated their level of interest in participating a 10. This suggests a strong interest in 
this type of program among tenants of multi-family properties. 
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Figure 25. Tenant Interest in Direct Mail Specialty CFL Program 
 

Behavior Change 
To determine if participation in the program had impacts on tenant behavior, we asked tenants if 
they had changed any habits related to energy use. Among those surveyed, 77% (65 tenants) 
indicated no change, but 23% (19 people) did report changing their behavior. In a follow up 
question to the 19 tenants who did change their behavior, we found that among this group 47% 
reported turning off lights, 16% unplugged items when not in use,11% added timers or sensors, 
26% used less HVAC, 16% reduced water usage, and 5% ran full loads when washing dishes or 
laundry. Responses are shown below. 
 
Table 29. Tenant Changes in Energy Habits 

Behavior Change Frequency of 
Response 

Percentage 
Responding 

Turn off lights 9 47% 
Unplug or turn off when not in use 3 16% 
Added timers or sensors 2 11% 
Use less HVAC 5 26% 
Use less water 3 16% 
Full loads in dishwasher, washer, drier 1 5% 

 
We also surveyed tenants to learn if they had made any energy efficiency improvements to their 
homes after participating in the direct install CFL program. As may be expected among those 
who rent rather than own their homes, the number of people who reported making energy 
efficiency improvements was low. Eighty four percent reported taking no action, compared to 
16% who did. Of those who took action, the most common improvement was adding weather 
stripping with six people doing so. Installing low flow showerheads was next, with five 
respondents indicating that they had done so. All improvements are shown in the below. Note 
that some respondents reported taking more than one action. 
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Table 30. Tenant Energy Efficiency Improvements 

Improvement 
Frequency 

of 
Response 

Percentage 
Responding 

Weather stripping 6 7% 
Low flow showerhead 5 6% 
Programmable thermostat 2 2% 
Wall or ceiling insulation 1 1% 
Caulking 1 1% 
Faucet aerators 0 0% 
Outlet or switch gaskets 0 0% 
None of these 69 84% 

 
From these relatively low numbers of energy efficiency improvements and personal behavior 
changes we conclude that while the program was effective at placing energy efficient bulbs in 
tenant residences, as currently administered, the educational aspects of the program are 
insufficient for driving widespread behavior change or efficiency improvements within this 
audience. If energy savings deriving from these sources should become an increasingly 
important goal of the program in the future, then additional steps toward energy efficiency 
awareness and education may need to be added. 

Attitudes and Awareness 
Because tenants were informed about the program by their property managers and not by Duke 
Energy directly, we sought to ascertain why customers thought that Duke Energy was providing 
free CFLs through the direct install program. The highest scoring reason on the multiple choice 
response was “Duke Energy wants to save energy for economic reasons;” followed closely by 
“Duke Energy wants to save energy for environmental reasons”. The distribution of scores is 
presented in Figure 26 below. Reasons for respondents selecting the Other category follow Table 
31 immediately after the figure. 
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Figure 26. Customer Perceptions of Duke Energy’s Reasons for Giving Free CFLs 
 
Table 31. Reasons for Other Response 

Reason for Other Response Frequency of Response 
Don't Know/Not Sure 8 
Saves Duke Energy money 4 
So people to start using CFLs 4 
Save customers money/ lower rates 3 
Duke wants to promote energy efficient 
living. 1 

Duke wants to save energy. 1 
Duke wants to address increased demand 
for power. 1 

Duke wants to make customers happy. 1 
Because Duke is a good company. 1 
Maybe because Duke loves us. 1 
This benefits Duke Energy somehow. 1 
Duke receives incentives from the maker of 
the bulbs. 1 

 
Verbatim responses are listed below. 
 

• “Duke Energy gets a tax break.” 
• “Duke Energy wants to introduce more people to CFLs. A lot of people probably 

wouldn't have tried them.” 
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• “Duke Energy wants to save money.” 
• “Duke is doing this so that we can start using CFLs.” 
• “Duke receives Incentives from the maker of the bulbs.” 
• “Duke wants maximum use at lowest price for its customers.” 
• “Duke wants people to buy CFLs in the future.” 
• “Duke wants to address increased demand for power.” 
• “Duke wants to introduce customers to the better bulbs.” 
• “Duke wants to keep rates lower.” 
• “Duke wants to make customers happy and provide better lighting.” 
• “Duke wants to promote energy efficient living.” 
• “Duke wants to save energy.” 
• “It reduces costs on Duke Energy's end.” 
• “It somehow saves Duke money.” 
• “Maybe because Duke loves us.” 
• “This benefits Duke Energy somehow.” 

 

Customer Satisfaction 
Customer satisfaction is very high among surveyed tenants in the Carolina System. No attribute 
scored less than 8.9 on a 1-to-10 scale with 1 being very dissatisfied and 10 being very satisfied. 
More specifically tenant ratings were: light quality (8.9) and bulb quality (9.2), ovreall program 
satisfaction (9.2), and satisfaction with Duke Energy (9.0). 
 
Satisfaction with Light Quality 
The overall satisfaction scores for light quality using the 10 point scale are high with a mean 
satisfaction rating of 8.9 and 71% of respondents rating the light quality with a 9 or 10. The 
distribution of scores is presented in Figure 27, while Table 32 shows their reasons for being less 
than fully satisfied. 
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Figure 27. Customer Satisfaction with Quality of Light 
 
The following are the reasons for tenants reporting lower (score of 8 or less) satisfaction scores 
with the program. 
 
Table 32. Light Quality: Reasons for Satisfaction Ratings of 8 or Less 

Reason for Score of 8 or Less Frequency of Response 
Not bright enough 3 
Don't like light quality 2 
Too long to warm up 1 
Appearance 1 
Not sure 1 
Nothing 1 

 
Satisfaction with Bulb Quality 
When asked to use the same 10 point scale to rate their satisfaction with the overall bulb quality, 
respondents gave an average satisfaction rating of 9.2. Three quarters of them rated their 
satisfaction as a 9 or 10. The remainder of the ratings is shown in Figure 28. Table 33 shows 
reasons for lower satisfaction ratings. 
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Figure 28. Customer Satisfaction with Overall Bulb Quality 
 
Table 33. Bulb Quality: Reasons for Satisfaction Ratings of 8 or Less 

Reason for Score of 8 or Less Frequency of Response 
The light is OK when there is a shade over 
the bulb. 1 

I hate the light quality. 1 
The bulbs are too dark. 1 
It takes too long for the lights to warm up. 1 
I don't like the inconsistent light quality. 1 
The light is not as bright as incandescent 
bulbs. 1 

Nothing 1 
Not sure 1 

 
Program Satisfaction 
The overall satisfaction scores for the direct install CFL program are very high with a mean 
rating of 9.2. What is more, 76% of respondents rated the program with a 9 or 10. The 
distribution of scores is presented in Figure 29. For tenants reporting lower (score of 8 or less) 
satisfaction scores with the program, we asked them how it might be improved. Their responses 
are shown in Table 34. 
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Figure 29. Customer Satisfaction with Direct Install CFL Program 
 
Table 34. Program Satisfaction: How to Improve for Those with Score of 8 or Less 

How to Improve Satisfaction Frequency of Response 
No Response 3 
Better quality light bulbs 2 
Brighter light bulbs 2 
Reduce/explain CFL program overlap 1 
More energy savings 1 
CFLs to fit different fixtures 1 

 
Satisfaction with Duke Energy 
Tenants were also highly satisfied with Duke Energy, rendering a mean satisfaction score of 9.0 
on the same 10 point scale. However, a slightly more modest 65% of customers deigned to rate 
Duke Energy with a 9 or 10. The distribution of scores is presented in Figure 30 below. For 
tenants reporting lower (score of 8 or less) satisfaction scores with Duke Energy, we asked them 
how those scores might be improved. Their responses are shown in Table 35. 
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Figure 30. Customer Satisfaction with Duke Energy 
 
Table 35. Duke Energy Satisfaction: How to Improve for Those with Score of 8 or Less 

How to Improve Satisfaction Frequency of Response 
Lower rates 7 
Better explain rate increases 1 
More efficiency programs 1 
Fewer/shorter outages 1 
Improved customer service 1 
In person meter reading for high bill 
complaints 1 

Better explain merger 1 
I don't want to get into it. 1 
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Conclusions and Recommendations for Program Changes 
The section below summarizes the most important findings and recommendations of this 
evaluation. 

Management Interviews 
 

1. The program received very few customer complaints and appears to be working smoothly 
and effectively from the managers’ perspective. The managers interviewed all indicate 
that communications and coordination between all three teams (Duke Energy, 
Honeywell, and AM Conservation) is working very well.   

 
2. The primary “sales points” that seem to resonate well with properties are: that properties 

can make a positive environmental impact by participating in program; that CFLs last 
longer and don’t need to be replaced as often; and that CFLs increase tenant satisfaction 
and decrease their electric bills. 

 
3. Program managers have made efforts to clarify property manager confusion about the 

differences between this program and other Duke Energy programs, which offer CFLs 
directly to tenants with individual electric accounts. 

 
4. While shipping costs were initially intended to be used as an “incentive” to encourage 

timely bulb installed, they appear to be a barrier to program participation instead. Finding 
an alternative means of incentive should improve enrollment numbers and customer 
satisfaction. Honeywell’s proposal to credit back shipping costs for timely installs is 
worthy of consideration. 

 
5. The largest barrier to participation and the most frequent complaint about the program 

focuses on manpower necessary to replace large quantities of bulbs. Providing a Duke 
Energy-sponsored installer to do the work is a frequently cited proposed solution. 
Another is to allow properties more time or to create smaller batches of installs so that 
they can be done over a longer period of time. 

 
6. Bulb recycling is an important aspect of this program that may require more attention. 

While doing well in terms of educating customers on where and how to recycle the bulbs, 
property managers, particularly those in rural areas, expressed a desire for greater 
assistance with kits for safe disposal.  

 
7. Program managers should continue to monitor and address safety issues surrounding 

CFLs, such as mercury considerations. 

Property Manager Surveys 
 

1. Customer satisfaction with the program and with Duke Energy is high, despite the high 
labor costs, the indirect benefits to the property, and the fact that the majority of property 
managers were told they needed to participate by their bosses. 

 



TecMarket Works Findings 

February 18, 2013 76 Duke Energy 

2. With 82% of property managers reporting that they would not have otherwise replaced 
their existing incandescent bulbs with CFL bulbs, and with 65% indicating that they will 
continue to provide CFLs in the future, the program is clearly having a positive impact on 
this market segment. 

 
3. In addition to providing bulbs for tenant residences, the program should provide CFLs for 

common areas, administrative offices, and other locations managed by the properties. 
Doing so would likely increase property enrollments, improve property manager 
satisfaction, and facilitate additional energy savings. 

 
4. Given the large number of bulbs to be installed, property managers find the bulbs to be 

over packaged. Shipping bulbs in containers with less individual packing would help to 
reduce the install time, eliminate waste, and cut down on shipping costs. 

 
5. Hollywood (globe) bulbs for bathroom vanities are the most requested type of specialty 

bulb.  
 

6. The tenant form letters and other materials provided by the program are often used and 
much appreciated by property managers. Further tools to make the process “turn key” are 
likely to be well received. 

 
7. Allowing properties to retain a small amount of extra CFLs for replacement purposes 

would be appreciated by property managers and it may help to ensure that broken or 
burned out CFLs are replaced with similar bulbs rather than reverting to incandescents. 

 
8. Although far from saturating the market at this point, as CFLs increase in market share 

forward-looking property managers and tenants on the leading edge of the product 
adoption curve are beginning to look at alternative forms of lighting such as LEDs. Thus 
the opportunity exists to begin recruiting for pilot studies with other types of bulbs for 
this audience. 

Tenant Surveys 
 

1. The property manager direct install program enjoys a high satisfaction rating among 
tenants with an average score of 9.2 on a 10-point scale. Customers are also highly 
satisfied with light quality, bulb quality, and with Duke Energy overall. 

 
2. In general the program appears to be operating as it is designed. That is large numbers of 

incandescent lights are being systematically replaced with CFLs in residences that would 
not have otherwise made the switch. 

 
3. With more than half of tenants surveyed indicating that they still have non-CFLs installed 

in their homes, the opportunity remains to reach out for additional bulb replacements.  
 

4. If tenants are targeted directly, then direct mail offers are their first choice for preferred 
distribution. 
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5. Tenants indicate that they will respond most favorably to marketing language that focuses 

on financial and energy savings, and on the availability of CFLs in stores where they 
normally shop. 
 

6. With 57% of tenants rating their likelihood of purchasing CFLS in the future, and an 
overall average likelihood of 8.5 on a 10 point scale, the program has been largely 
effective for encouraging future CFL purchases. 
 

7. Beyond light bulb replacements, tenant behavior changes were relatively slight. This 
suggests the potential for increases in the educational aspects of the program.
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Appendix A: Management Interview Instrument 
 
Name: __________________________________________________________________ 
 
Title: __________________________________________________________________ 
 
Position description and general responsibilities:  
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
We are conducting this interview to obtain your opinions about and experiences with the 
[STATE NAME] Property Managers CFL campaign.  We’ll talk about only this specific 
campaign and its objectives, your thoughts on improving the program, and the 
technologies the program covers.  The interview will take about an hour to complete.  May 
we begin? 
 
General Description of Program 
 
 
1. Describe the [STATE NAME] Property Managers CFL campaign.  How has the program 
changed since it was it first started? 
 
Program Objectives  
 
2. In your own words, please describe the [STATE NAME] Property Managers CFL 
campaign’s current objectives.  How have these changed over time? 
  
3. In your opinion, which objectives do you think are best being met or will be met? 
 
4. Are there any program objectives that are not being addressed or not being addressed as well 
as possible or that you think should have more attention focused on them?  If yes, which ones?  
How should these objectives be addressed?  What should be changed? 
 
5. Should the program objectives be changed in any way due to technology-based, market-
based, or management based conditions?  What objectives would you change?  What program 
changes would you put into place as a result, and how would it affect program operations? 

 
Operational Efficiency (Manager’s Role) 
 
6. Please describe your role and scope of responsibility in detail.  What is it that you are 
responsible for as it relates to this program?  When did you take on this role?  If a recent change 
in management…Do you feel that Duke Energy gave you enough time to adequately prepare to 
manage this program?  Did you get all the support that you needed to manage this program? 
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7. Please review with us how the [STATE NAME] Property Managers CFL campaign operates 
relative to your duties, that is, please walk us through the processes and procedures and key 
events that allow you do currently fulfill your duties. 
 
8. Have any recent changes been made to your duties? If so, please tell us what changes were 
made and why they were made.  What are the results of the change? 
 
Program Design & Implementation  
 
Property Manager Practices 
 
9. (If not captured earlier) Please explain how the interactions between the property managers, 
tenants and the Duke [STATE NAME] Property Managers CFL campaign management team 
work.  Do you think these interactions or means of communication should be changed in any 
way?  If so, how and why?  
 
10. Describe your quality control and tracking process. 
 
11. Are key industry experts, trade professionals or peers used for assessing what the 
technologies or models should be included in the program?  If so, how does this work?   
 
12. Are key industry experts and trade professionals used in other advisory roles such as market 
or marketing experts or industry professionals?  If so how does this work and what kind of 
support is obtained? 
 
13. Describe the training and development orientation used to train the property managers for the 
[STATE NAME] Property Managers CFL campaign. Are property managers getting adequate 
program information?  What can be done that could help improve property manager 
effectiveness? Can we obtain any informational materials that are being used? 
 
Market Info 
 
14. What market information, research or market assessments are you using to determine the best 
target markets or market segments to focus on? 
 
15. What market information, research or market assessments are you using to identify market 
barriers, and develop more effective delivery mechanisms? 

 
16. Anything on the horizon that you think will impact the sales or use of CFL or incandescent 
bulbs?   What is that and how do you think it will affect your program 
 
Overall Strengths, Needs, and Suggestions 
 
17. Overall, what about the [STATE] Property Managers CFL campaign works well and why? 
 
18. What doesn’t work well and why?  Do you think this discourages participation or interest? 
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19. Do you have suggestions for improvements to the program that would increase participation 
rates or interest levels? 
 
20. Do you have suggestions for the making the program operate more smoothly or effectively? 
 
21. Do you have suggestions for improving or increasing energy impacts? 
 
Operational, Market, & Technical Barriers and Suggestions 
 
22. Can you identify any market, operational or technical barriers that impede a more efficient 
program operation? 
 
23. In what ways can these operations or operational efficiencies be improved? 
 
Attracting More Participation (Suggestions) 
 
24. In what ways can the program attract more property managers? 
 
25. In what ways can the program attract more tenant/household participation? 
 
Assessment Basis 
 
26.  How do you make sure that the best information and practices are being used in the [STATE 
NAME] Property Managers CFL campaign? 
 
27. (If not collected in #14 or other above) What market information, research or market 
assessments are you using to determine the best target markets and program opportunities, 
market barriers, delivery mechanisms and program approach? 
 
Closing Suggestions and Comments 
 
28. If you could change any one thing about the program, what would you change and why? 
 
29. Are there any other issues or topics you think we should know about and discuss for this 
evaluation? 
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Appendix B: Property Manager Survey Instrument 
 
 

INSTRUMENT 
 

 
We are conducting this interview to obtain your opinions about and experiences with the Duke 
Energy CFL campaign in [State Name]. We'll talk about your understanding of the CFL 
campaign and its objectives, your thoughts on improving the program, and the technologies the 
program covers. The interview will take about 20-30 minutes to complete. May we begin? 
 
Identification:* 
 

Survey ID: _________________________ 

Name: _________________________ 

Title: _________________________ 

Company: _________________________ 

Address: _________________________ 

City: _________________________ 

State: _________________________ 

Zip: _________________________ 

Phone: _________________________ 

Email: _________________________ 

 

Position description and general responsibilities: 
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Program Design and Design Assistance  
 
1. Of the ## CFLs that Duke sent to you, how many do you think have been 
installed? 
(fill in as number if close estimate is possible): _________________________ 

(fill in as estimated percentage if number is not readily recalled): _________________________ 

Not Sure (enter NS): _________________________ 

 

2. Was the number of bulbs appropriate? 
( ) Yes 

( ) No ask: What should it be?: _________________ 

( ) Not sure 

 

3. How many bulbs do you typically order per one bedroom unit? 
( ) 0 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) 11 

( ) 12+ 

( ) Don't have units of this size 
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4. How many bulbs do you typically order per two bedroom unit? 
( ) 0 

( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) 11 

( ) 12+ 

( ) Don't have units of this size 

 

5. How many bulbs do you typically order per three bedroom unit? 
( ) 0 

( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) 11 

( ) 12+ 

( ) Don't have units of this size 
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6. Of the bulbs you order, on average how many bulbs do you eventually install per 
unit? 
( ) All that were ordered for that unit 

( ) One less than ordered for that unit 

( ) Two less than ordered for that unit 

( ) Three less than ordered for that unit 

( ) More than three less than ordered for that unit 

( ) Don't know / Not sure 

 
7. Do you feel that the proper CFLs (wattage, size, etc.) are being covered through 
the program? 
( ) Yes 

( ) No ask: Why?: _________________ 

( ) Not sure 

 

8. Are there other types of bulbs that you think should be included in the program? 
If so, what are they? 
[ ] No 

[ ] Higher watt equivalent 

[ ] Lower watt equivalent 

[ ] Dimmable bulbs 

[ ] Outdoor flood bulbs 

[ ] Three-way bulbs 

[ ] Spotlight bulbs 

[ ] Recessed bulbs 

[ ] Candelabra bulbs 

[ ] Other 

[ ] Don't Know / Not Sure 

 

9. Are there other energy efficient products that you think should be included in the 
program? If so, what are they? 
[ ] No 

[ ] Power strips 
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[ ] Weather stripping 

[ ] Door sweeps 

[ ] Programmable thermostats 

[ ] Water heater blankets 

[ ] Other (please specify:) 
[ ] Don't Know / Not Sure 

 
 
Reasons for Participation in the Program  
 
We would like to better understand why property managers become partners in the Duke 
Energy CFL campaign in [State Name]. 
 
10. How long have you been a partner in the Duke Energy CFL campaign? 
( ) Less than 3 months 

( ) 3-6 months 

( ) 6-12 months 

( ) 12-18 months 

( ) Longer than 18 months 

( ) Don't Know / Not Sure 

 

11. What are your primary reasons for becoming involved in the program? Why do 
you continue to be a partner? 
(Check all that apply) 
[ ] Your company told you to 

[ ] It provides a service to your tenants 

[ ] It's something you believe in professionally 

[ ] It's a wise business move 

[ ] It saves money 

[ ] It's good for the environment 

[ ] Other 

[ ] Don't Know / Not Sure 

 

12. Are your primary reasons for participation being met? 
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( ) Yes 

( ) No - ask: Why?: _________________ 

 

13. Has this program made a difference in your business? How? 

 

14. How do you think Duke Energy can get more property managers to participate 
in this program? 
(Check all that apply) 
[ ] Free shipping 

[ ] Hire someone to do the bulb installations 

[ ] Simpler sign up process (Ask how to improve.) 
[ ] Easier bulb ordering process (Ask how to improve.) 
[ ] Allow bulbs to be installed in common areas 

[ ] Different bulb types 

[ ] Schedule during slow periods for easier workflow 

[ ] Longer time to do the installs (Ask how much longer.) 
[ ] Allow bulb replacements as units become vacant instead of all at once 

[ ] Simpler documentation process (Ask how to improve.) 
[ ] Easier extra bulb return process (Ask how to improve.) 
[ ] Better marketing to property managers (Ask how to improve.) 
[ ] Better materials for tenants 

[ ] Other (Ask to specify.) 
[ ] Don't Know / Not Sure 

 
 
Program Participation Experiences 
 
The next questions ask about the process for participation. 

 

15. Do you think the bulb ordering and shipping process could be improved in any 
way? How? 
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16. Do you feel that the lead time, ordering support, and training provided by Duke 
Energy, Niagara, or Honeywell was adequate? Did you receive any support, what 
did you receive, was it helpful, would you change any of this? 

 

17. How do you make tenants aware of the CFL Program? 
[ ] Use the form letter provided 

[ ] Use our own letter 

[ ] Post notice in common areas 

[ ] Phone calls 

[ ] Emails 

[ ] Public meetings 

[ ] Newsletter 

[ ] I don't inform them 

[ ] No formal process 

[ ] Other 

 

18. Do tenants generally respond favorably or unfavorably? 
[ ] Favorably 

[ ] Unfavorably 

[ ] Don't know 

19. Do you have the right amount of materials such as information sheets, 
brochures or marketing materials that you need to understand the benefits of the 
bulbs and discuss them effectively with your tenants? 
( ) Yes 

( ) No ask: What else do you need?: _________________ 

( ) I don't use them 

( ) I don't discuss this with tenants 

 

20. Please describe the process you used to install the new bulbs. What challenges 
did you have with the installation process? What could be improved? What worked 
well? 
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21. Did you install the full amount of (#) bulbs in each unit? If not, why? 
[ ] Yes 

[ ] No, only replaced burned out bulbs 

[ ] No, not existing CFLs 

[ ] No, only at tenant request 

[ ] No, other (specify)  
[ ] Don't Know / Not Sure 

 

21a. If you did not install the full amount of bulbs, what happened to the bulbs that 
didn't make it into sockets? 
[ ] Returned 

[ ] Still in storage 

[ ] Installed in common areas such as hallways, parking garages, laundry rooms, fitness rooms, 
etc. 

[ ] Given to tenants for future use 

[ ] Took them home 

[ ] Other (specify) 
[ ] Don't Know / Not Sure 

 

22. Overall, what about the Duke Energy CFL campaign do you think works well 
and why? 
(Check all that apply) 
[ ] Sign up process 

[ ] Ordering process 

[ ] Variety of bulbs 

[ ] Shipping costs 

[ ] Shipping process 

[ ] Property manager training 

[ ] Tenant leave behind materials 

[ ] Installation checklists 

[ ] Documentation / reporting process 
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[ ] Communication with Honeywell 

[ ] Communication with Duke 

[ ] Follow up process 

[ ] Other (specify) 
[ ] Don't Know / Not Sure 

 

23. What changes would you suggest to improve the program? 
(Check all that apply) 
[ ] Free shipping 

[ ] Hire someone do the bulb installations 

[ ] Better website (ask how to improve?) 
[ ] Simpler sign up process (ask how to improve?) 
[ ] Easier bulb ordering process (ask how to improve?) 
[ ] Allow bulbs to be installed in common areas 

[ ] Different bulb types 

[ ] Schedule during slow periods for easier workflow (ask when?) 
[ ] Longer time to do the installs (ask how much longer?) 
[ ] Allow bulb replacements as units become vacant instead of all at once 

[ ] Simpler documentation process (ask how to improve?) 
[ ] Easier extra bulb return process (ask how to improve?) 
[ ] Better marketing to property managers (ask how to improve?) 
[ ] More / better materials for tenants (ask how to improve) 
[ ] Other (please specify) 
[ ] Don't Know / Not Sure 

 

24. Do you feel that communications between you and Duke/Honeywell program 
staff is adequate? How might this be improved? 
(check all that apply) 
[ ] Fine as is 

[ ] Ask my preference for how to be contacted 

[ ] Faster / more responsive communication 

[ ] More email communications 
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[ ] Other (specify) 
[ ] Don't Know / Not Sure 

 

25. What specific benefits do you and your company receive as a result of 
participating in this CFL campaign? 
(check all that apply) 
[ ] Improves image by doing something to save tenants money 

[ ] Improves image by doing something for environment 

[ ] Improves relations with existing tenants 

[ ] Makes it easier to attract new tenants 

[ ] Other (please specify) 
[ ] Don't Know / Not Sure 

 
26. What do you think are the primary benefits to the tenants who have CFLs 
installed as part of this campaign? 
[ ] They save money on purchasing the bulbs 

[ ] Lower monthly bills 

[ ] Improved lighting quality 

[ ] Other (please specify) 
[ ] Don't Know / Not Sure 

 

27. Have you heard any tenant feedback about the bulbs or the program? What 
have you heard? 
(check all that apply) 
[ ] Like the program 

[ ] Don't like the program 

[ ] Like the bulbs 

[ ] Don't like the bulbs 

[ ] Like the lighting quality 

[ ] Don't like the lighting quality 

[ ] Liked the installation process 

[ ] Didn't like the installation process 

[ ] Appreciate saving money by not purchasing the bulbs themselves 
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[ ] Lower monthly bills 

[ ] Positive impression of Duke Energy 

[ ] Negative impression of Duke Energy 

[ ] Other (please specify) 
[ ] Don't Know / Not Sure 

 

OHIO only 

28. If you were rating your overall satisfaction with the CFL Program, would you 
say you were Very Satisfied, Somewhat Satisfied, Neither Satisfied nor 
Dissatisfied, Somewhat Dissatisfied, or Very Dissatisfied? 
( ) Very Satisfied 

( ) Somewhat Satisfied 

( ) Neither Satisfied nor Dissatisfied 

( ) Somewhat Dissatisfied 

( ) Very Dissatisfied 

( ) Refused 

( ) Don't Know 

 

(Ohio only) 

28a. Why do you give it that rating? 
 

 
Standard Practice vs. Duke Energy coupon campaign CFL Practices  
 
We would like to know what your bulb replacement practices were before your 
involvement in the Duke Energy CFL campaign. 
 
29. Prior to your participation in this program what was your standard practice for 
bulb replacement? 
(check all that apply) 
[ ] Replaced burned out bulbs after tenants moved out 

[ ] Replaced burned out bulbs as needed/upon request 

[ ] Replaced burned out bulbs according to maintenance schedule 

[ ] Didn't replace bulbs / Tenant responsibility 
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[ ] No standard practice 

[ ] Other (please specify) 
[ ] Don't Know / Not Sure 

 

30. What wattage bulbs did you typically use before? 
(check all that apply) 
[ ] Incandescent 40 watt 

[ ] Incandescent 60 watt 

[ ] Incandescent 75 watt 

[ ] Incandescent 100 watt 

[ ] Incandescent >100 watt 

[ ] CFL 9-13 watt (40 watt equivalent) 

[ ] CFL 13-15 watt (60 watt equivalent) 

[ ] CFL 18-25 watt (75 watt equivalent) 

[ ] CFL 23-30 watt (100 watt equivalent) 

[ ] CFL 30-52 watt (150 watt equivalent) 

[ ] No standard bulbs 

[ ] Other (please specify) 
[ ] Don't Know / Not Sure 

 

31. Have you changed your standard process for bulb replacement after 
participating in this program? 
( ) Yes (ask How?): _________________ 

( ) No 

 

32. Would you have provided or installed CFLs without the program? 
( ) Yes 

( ) No 

( ) Other (please specify): _________________ 

( ) Don't Know / Not Sure 
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33. If the program were to be discontinued, would you continue to provide the 
CFLs? 
( ) Yes 

( ) No (ask Why?): _________________ 

( ) Other (please specify): _________________ 

( ) Don't Know / Not Sure 

 

34. In your opinion is the Duke Energy CFL campaign needed to get people to buy 
and use more efficient bulbs? Why? 
( ) Yes (ask Why?): _________________ 

( ) No (ask Why?): _________________ 

 
On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 
indicating that you were very satisfied, please rate your satisfaction with… 
 
35. The Property Manager CFL program 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

 

If 7 or less to q35 (NC and SC only), 

35a. How could this be improved? 

 

36. …Duke Energy overall. 
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( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) 10 

( ) DK/NS 

 

If 7 or less to q36 

36a. How could this be improved? 
 

 
Property Information  
 
We’re just about done. We just need to ask you some questions about your units. 
 
37. What year were your units built? 
( ) 1959 and before 

( ) 1960-1979 

( ) 1980-1989 

( ) 1990-1997 

( ) 1998-2000 

( ) 2001-2007 

( ) 2008-present 

( ) Don't Know 

 

38. Which of the following best describes your units' heating systems? 
( ) None 

( ) Individual forced air furnace 
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( ) Electric Baseboard 
( ) Heat Pump 
( ) Geothermal Heat Pump 
( ) Shared central heating 
( ) Other (please specify): _________________ 

 

39. How old are your heating systems? 
(mark all that apply) 
[ ] 0-4 years 

[ ] 5-9 years 

[ ] 10-14 years 

[ ] 15-19 years 

[ ] 19 years or older 

[ ] DK/NS 

[ ] Do not have 

[ ] Other 

 

40. What is the primary fuel used in your heating systems? 
( ) Electricity 

( ) Natural Gas 

( ) Oil 

( ) Propane 

( ) Other: _________________ 

( ) None 

 

41. What is the secondary fuel used in the heating system, if applicable? 
( ) Electricity 

( ) Natural Gas 

( ) Oil 

( ) Propane 

( ) Other: _________________ 



TecMarket Works  Appendices 

February 18, 2013 96 Duke Energy 

( ) None 

 

42. Do you use one or more of the following to cool your units? (Mark all that 
apply) 
[ ] None, do not cool the units 

[ ] Through the wall or window air conditioning unit 
[ ] Individual central air conditioning 
[ ] Shared central air conditioning 
[ ] Heat pump for cooling 
[ ] Geothermal Heat pump 
[ ] Other 

 

43. What is the fuel used in the cooling systems? 
[ ] Electricity 

[ ] Natural Gas 

[ ] Oil 

[ ] Propane 

[ ] Other 

[ ] None 

 

44. How old are your cooling systems? 
(Mark all that apply) 
[ ] 0-4 years 

[ ] 5-9 years 

[ ] 10-14 years 

[ ] 15-19 years 

[ ] 19 years or older 

[ ] Don't know 

[ ] Do not have 

[ ] Other 
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45. What is the fuel used by your water heaters? 
(Mark all that apply) 
[ ] Electricity 

[ ] Natural Gas 

[ ] Oil 

[ ] Propane 

[ ] Other 

[ ] No water heaters 

 

46. How old are your water heaters? 
(Mark all that apply) 
[ ] 0-4 years 

[ ] 5-9 years 

[ ] 10-14 years 

[ ] 15-19 years 

[ ] 19 years or older 

[ ] Don't know 

[ ] Do not have 

[ ] Other 

 

47. Do your units have clothes dryers? 
(Mark all that apply)  
[ ] Yes, individual dryers in units 

[ ] Yes, shared dryers in common areas 

[ ] Some units have individual dryers. Others do not 

[ ] No, there are no dryers 

[ ] Other 

[ ] Don't know / Not sure 

 

48. What type of fuel do you use for clothes drying? 
(Mark all that apply) 



TecMarket Works  Appendices 

February 18, 2013 98 Duke Energy 

[ ] Electricity 

[ ] Natural Gas 

[ ] Oil 

[ ] Propane 

[ ] Other 

[ ] No clothes dryers 

[ ] DK/NS 

 

49. About how many square feet of living space are in your units? 

(Mark all that apply) 
(Do not include garages or other unheated areas) 
Note: A 10-foot by 12 foot room is 120 square feet 

[ ] Less than 500 

[ ] 500 – 999 

[ ] 1000 – 1499 

[ ] 1500 – 1999 

[ ] 2000 – 2499 

[ ] 2500 – 2999 

[ ] 3000 – 3499 

[ ] 3500 – 3999 

[ ] 4000 or more 

[ ] Don't know 

 

50. Do your units have heated or unheated basements? 
 (Mark all that apply) 
[ ] Heated 

[ ] Unheated 

[ ] No basements 

[ ] Don't know / Not sure 

 
To help improve our evaluation of this program, we are looking for property managers to provide 
us with a list of bulbs being used in the buildings they manage. We will provide a $50 Visa card 
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in exchange for your tracking of the wattage of any bulb replaced for one month. We will 
provide a form to you and will be available to answer any questions that you have during the 
course of the study. Would you be interested in participating in this study? 
 
( ) Yes - Someone will be in touch with you in the next two weeks.  
( ) No - thank them for their time.  

 

 
Thank You! 
Thank you for taking our survey. Your response is very important to us. 
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Appendix C: Tenant Survey Instrument 
 
 

INSTRUMENT 
 

Use four attempts at different times of the day and different days before dropping 
from contact list. Call times are from 10:00 a.m. to 8:00 p.m. Eastern, or 9-7 
Central Monday through Saturday. No calls on Sunday.  
 
Note: Only read words in bold type. 

for answering machine 1st through penultimate attempts: 
 
Hello, my name is [name] and I am calling with a survey about the CFLs that your 
landlord installed.  I'm sorry I missed you. I'll try again another time. 

for answering machine - Final Attempt: 
 
Hello, my name is [name] and I am calling with a survey about the CFLs that your 
landlord installed. This is my last attempt at reaching you, my apologies for any 
inconvenience. 

if person answers 
 
Hello, my name is ____________.   May I speak with _______ please?  
 
I am calling on behalf of Duke Energy to conduct a customer survey about a program 
offered by Duke Energy where your landlord installed compact fluorescent light bulbs (or 
CFLs) in your apartment.  

We are conducting this survey to get feedback on what happened to the CFLs installed, 
which may have been installed before you moved in. We are not selling anything, there are 
no wrong answers, and your responses to our survey questions will be combined with other 
responses and used to help us make improvements to the program.  

Note: If this is not a good time, ask if there is a better time to schedule a callback. 
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State* 
( ) Ohio 

( ) North Carolina 

( ) South Carolina 

 

Survey Identification* 
Surveyor Name: _________________________ 

Survey ID: _________________________ 

 
1. I'd like to talk about the CFLs installed in your home through this program. Our 
records indicate that your landlord installed (#) CFLs, is this correct?* 
( ) Yes 

( ) I think so / probably 

( ) No 

( ) Don't Know 

 

2. How many of the CFLs are now installed in the permanent light fixtures in your 
home?* 
Enter -99 for Don't know, Not sure, or Refused 

____________________________________________  

 

 
 
Questions about 3 installed CFLs 
"Now I'm going to ask you about some of the CFL bulbs installed in your home…"  
(Repeat Q3 a to e for up to 3 installed bulbs) 

 

3. For the first CFL, in which room was the bulb installed? 
( ) Living / family room 

( ) Dining room 

( ) Kitchen 

( ) Master bedroom 
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( ) Bedroom 2 

( ) Bedroom 3 or other bedroom 

( ) Hall 

( ) Closet 

( ) Basement 

( ) Garage 

( ) Bathroom 

( ) Other: _________________ 

 
3a. Was the previously installed bulb a standard bulb or a CFL? 
( ) Standard Incandescent 

( ) I had a CFL installed there 

( ) There was no bulb in the socket 

( ) New CFL bulb was in place when I moved in 

( ) Don't know/Don't remember – ask if it was installed when they moved in 

 
3b. How many watts was the old bulb that was removed? 
( ) Less than 44 

( ) 45-70 

( ) 71-99 

( ) 100 or more 

( ) There was no bulb in the socket 

( ) DK/NS 

 
3c. What did you do with the incandescent you removed? 
( ) Recycled It 

( ) Threw it away 

( ) Stored it 

( ) Installer removed it 

( ) DK/NS 

 
3d. On average, approximately how many hours per day is this light used? 
( ) Less than 1 
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( ) 1 to 2 

( ) 3 to 4 

( ) 5 to 10 

( ) 11 to 12 

( ) 13 to 24 

( ) DK/NS 

 
3e. Did the hours of use for this fixture increase, decrease or stay the same since you 
replaced the old bulb with the CFL? 
( ) Increased (ask: How many hours per day?): _________________ 

( ) Decreased (ask: How many hours per day?): _________________ 

( ) Stayed the same 

( ) The bulb has been in place since I moved in 

( ) DK/NS 

( ) Not Applicable 

 
Second Bulb 
 
3~. For the second CFL, in which room was the bulb installed? 
( ) Living / family room 

( ) Dining room 

( ) Kitchen 

( ) Master bedroom 

( ) Bedroom 2 

( ) Bedroom 3 or other bedroom 

( ) Hall 

( ) Closet 

( ) Basement 

( ) Garage 

( ) Bathroom 

( ) Other: _________________ 
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3a~. Was the previously installed bulb a standard bulb or a CFL? 
( ) Standard Incandescent 

( ) I had a CFL installed there 

( ) There was no bulb in the socket 

( ) New CFL bulb was in place when I moved in 

( ) Don't know/Don't remember – ask if it was installed when they moved in 

 
3b~. How many watts was the old bulb that was removed? 
( ) Less than 44 

( ) 45-70 

( ) 71-99 

( ) 100 or more 

( ) There was no bulb in the socket 

( ) DK/NS 

 
3c~. What did you do with the incandescent you removed? 
( ) Recycled It 

( ) Threw it away 

( ) Stored it 

( ) Installer removed it 

( ) DK/NS 

 
3d~. On average, approximately how many hours per day is this light used? 
( ) Less than 1 

( ) 1 to 2 

( ) 3 to 4 

( ) 5 to 10 

( ) 11 to 12 

( ) 13 to 24 

( ) DK/NS 

 
3e~. Did the hours of use for this fixture increase, decrease or stay the same since you 
replaced the old bulb with the CFL? 
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( ) Increased (ask: How many hours per day?): _________________ 

( ) Decreased (ask: How many hours per day?): _________________ 

( ) Stayed the same 

( ) The bulb has been in place since I moved in 

( ) DK/NS 

( ) Not Applicable 

 
Third Bulb 
 
3-. For the third CFL, in which room was the bulb installed? 
( ) Living / family room 

( ) Dining room 

( ) Kitchen 

( ) Master bedroom 

( ) Bedroom 2 

( ) Bedroom 3 or other bedroom 

( ) Hall 

( ) Closet 

( ) Basement 

( ) Garage 

( ) Bathroom 

( ) Other: _________________ 

 
3a- Was the previously installed bulb a standard bulb or a CFL? 
( ) Standard Incandescent 

( ) I had a CFL installed there 

( ) There was no bulb in the socket 

( ) New CFL bulb was in place when I moved in 

( ) Don't know/Don't remember – ask if it was installed when they moved in 

 
3b- How many watts was the old bulb that was removed? 
( ) Less than 44 

( ) 45-70 
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( ) 71-99 

( ) 100 or more 

( ) DK/NS 

 
3c- What did you do with the incandescent you removed? 
( ) Recycled It 

( ) Threw it away 

( ) Stored it 

( ) Installer removed it 

( ) DK/NS 

 
3d- On average, approximately how many hours per day is this light used? 
( ) Less than 1 

( ) 1 to 2 

( ) 3 to 4 

( ) 5 to 10 

( ) 11 to 12 

( ) 13 to 24 

( ) DK/NS 

 
3e- Did the hours of use for this fixture increase, decrease or stay the same since you 
replaced the old bulb with the CFL? 
( ) Increased (ask: How many hours per day?): _________________ 

( ) Decreased (ask: How many hours per day?): _________________ 

( ) Stayed the same 

( ) The bulb has been in place since I moved in 

( ) DK/NS 

( ) Not Applicable 
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Satisfaction 
4. How many standard incandescent bulbs do you have in storage to replace bulbs that 
burn out?* 
( ) 0 

( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 – 11 

( ) 12+ 

( ) DK/NS 

 
5. Have you removed or replaced any of the CFLs?* 
[ ] Yes, my property manager replaced them with one or more CFLs from the company's supply 
of bulbs (ask: How many?) 

[ ] Yes, my property manager replaced them with one or more normal incandescent bulbs from 
the company's supply of bulbs (ask: How many?) 

[ ] Yes, I replaced them with one or more CFLs of my own (ask: How many?) 

[ ] Yes, I replaced them with one or more normal incandescent bulbs of my own (ask: How 
many?) 

[ ] Left the socket empty 

[ ] No 

[ ] Don't know / Not sure 

 

5a. Why did you remove or replace them? 
[ ] Not bright enough 

[ ] Did not like the color of the light 

[ ] The light was too bright 

[ ] Too slow to start 

[ ] Burned out 
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[ ] Not working properly 

[ ] Did not like appearance / shape of the bulbs 

[ ] Other 

 
6. On a 1-to-10 scale with 1 being very dissatisfied and 10 being very satisfied, please 
rate your satisfaction with the light quality of your free CFLs.* 
( ) very dissatisfied 
1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) very satisfied 
10 

( ) DK/NS 

 

If 7 or less. 

6a. Why were you less than satisfied with the light quality? 
____________________________________________  

 
7. On a 1-to-10 scale with 1 being very dissatisfied and 10 being very satisfied, please 
rate your satisfaction with the overall bulb quality of your free CFLs.* 
( ) very dissatisfied 
1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 
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( ) 7 

( ) 8 

( ) 9 

( ) very satisfied 
10 

( ) DK/NS 

 

If 7 or less. 

7a.Why were you less than satisfied with the quality of the CFLs? 
____________________________________________  

 
8. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 
indicating that you were very satisfied, please rate your satisfaction with the direct install 
CFL program?* 
( ) very dissatisfied 
1 

( ) 2 

( ) 3 
( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) very satisfied 
10 

( ) DK/NS 

 

If 7 or less (NC and SC only), 

8a. How could this be improved? 
____________________________________________  
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9. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 
indicating that you were very satisfied, please rate your satisfaction with Duke Energy 
overall?* 
( ) very dissatisfied 
1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) very satisfied 
10 

( ) DK/NS 

 

If 7 or less (NC and SC only), 

9a. How could this be improved? 
____________________________________________  

 

 
More questions about CFLs 
 
10. If you were rating your overall satisfaction with the CFL Program, would you say you 
were Very Satisfied, Somewhat Satisfied, Neither Satisfied nor Dissatisfied, Somewhat 
Dissatisfied, or Very Dissatisfied? 
(Ohio only) 
( ) Very Satisfied 

( ) Somewhat Satisfied 

( ) Neither Satisfied nor Dissatisfied 

( ) Somewhat Dissatisfied 

( ) Very Dissatisfied 

( ) Refused 
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( ) Don't Know 

 

(Ohio only) 

11. Why do you give it that rating? 
____________________________________________  

 

12. Before you received these free CFLs from Duke Energy had you already installed 
CFLs in your home?* 
( ) CFL bulbs were installed before I moved in 

( ) Yes, I installed one or more CFL bulbs 

( ) No 

( ) Don't Know / Not sure 

 
12a. How many CFLs were you using in your home before your property manager had 
the new bulbs installed? 
____________________________________________  
 
13. How many years have you been using CFLs?* 
( ) Never purchased before 

( ) 1 year or less 

( ) >1 to 2 years 

( ) >2 to 3 years 

( ) >3 to 4 years 

( ) 4 or more years 

 
14. Did your experience with the CFLs provided by the Duke Energy Free CFL program 
make it more or less likely that you would purchase and install CFLs in the future when 
these eventually burn out?* 
( ) More likely 

( ) Less likely 

( ) Neither more nor less likely 
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14a. Why are you more likely to use CFLs in the future? 
 
14b. Why are you less likely to use CFLs in the future? 
 
15. Have you purchased any additional CFLs since receiving the free CFLs?* 
( ) Yes 

( ) No 

( ) Don't Know / Not Sure 

 
15a. How many did you purchase? 
 
Enter -99 for Don't know, Not sure, or Refused 

____________________________________________  

 
15b. How many of those are you currently using? 
 
Enter -99 for Don't know, Not sure, or Refused 

____________________________________________  

 
15c. Using a 1 to 10 scale, with 1 meaning that the Duke program had no influence, and 
a 10 to mean that the Duke program was very influential, please rate the influence of 
the Duke Energy free CFL program on your decision to purchase additional CFLs. 
( ) Not at all influential 
1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) very influential 
10 
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( ) DK/NS 

 
15d. On a 1-to-10 scale with 1 being very unlikely and 10 being very likely, please rate 
your likelihood of buying and using CFLs in the future: 
( ) very unlikely 
1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) very likely 
10 

( ) DK/NS 

 

 
Non-CFLs installed? 
 
16. What is your best estimate of the number of bulbs installed in your home that are 
not CFLs?* 
Enter -99 for Don't know, Not sure, or Refused 

____________________________________________  

 
17. How many of these non-CFL bulbs are in sockets that are typically used for more 
than 2 hours a day?* 
Enter -99 for Don't know, Not sure, or Refused 

____________________________________________  

 
18. Please list the number of CFL and non-CFL bulbs currently installed in your home 
that are specialty bulbs such as dimmable bulbs, three-way bulbs, recessed, flood or 
directional lights, candelabra lights or other non-standard bulbs. 
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Enter -99 for Don't know, Not sure, or Refused 

 CFLs non-
CFLs 

Dimmable 
bulbs 

___  ___  

Outdoor 
flood bulbs 

___  ___  

Three-way 
bulbs 

___  ___  

Spotlight 
bulbs 

___  ___  

Recessed 
bulbs 

___  ___  

Candelabra 
bulbs 

___  ___  

Other 
(specify 
below) 

___  ___  

 
19. What other type of specialty bulb? 
____________________________________________  
 
NOTE: the next page asks about the customer's interest in potential CFL programs. half the time 
the questions will ask about FREE CFLs, and the other half the questions will be about 
DISCOUNT CFLs. SurveyGizmo randomizes the choice, just make sure you get the Free vs 
Discount part correct 

 
 

Interest in FREE CFLs 
 

We would like to know if the direct installation of CFLs in your home made you more likely or 
less likely to obtain and use CFLs compared to several other methods: 
 
20. On a 1-to-10 scale with 1 being very unlikely and 10 being very likely, please rate 
your likelihood of participating in a CFL program that:* 

 1 2 3 4 5 6 7 8 9 10 DK/NS 
a. Offers free 
CFLs by 
direct-mail 
sent to your 
home 

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( )  ( )  
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b. Offers free 
CFLs through 
a retailer or 
store coupon 

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( )  ( )  

c. Offers free 
CFLs through 
a 
manufacturers 
coupon that 
can be used at 
any store 
where that 
brand is sold 

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( )  ( )  

d. Offers free 
CFLs at a 
stand at a 
community 
event such as 
a fair 

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( )  ( )  

e. Offers free 
CFLs at a 
stand in a 
public 
parking lot 

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( )  ( )  

f. Offers free 
CFLs through 
an online 
vendor such 
as 
Amazon.com 

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( )  ( )  

 

 
Interest in DISCOUNT CFLs 
 
We would like to know if the direct installation of CFLs in your home made you more 
likely or less likely to obtain and use CFLs compared to several other methods: 
 
21. On a 1-to-10 scale with 1 being very unlikely and 10 being very likely, please rate 
your likelihood of participating in a CFL program that:* 

 1 2 3 4 5 6 7 8 9 10 DK/NS 
a. Offers 
discount 
CFLs by 

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( )  ( )  
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direct-mail 
sent to your 
home 
b. Offers 
discount 
CFLs through 
a retailer or 
store coupon 

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( )  ( )  

c. Offers 
discount 
CFLs through 
a 
manufacturers 
coupon that 
can be used at 
any store 
where that 
brand is sold 

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( )  ( )  

d. Offers 
discount 
CFLs at a 
stand at a 
community 
event such as 
a fair 

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( )  ( )  

e. Offers 
discount 
CFLs at a 
stand in a 
public 
parking lot 

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( )  ( )  

f. Offers 
discount 
CFLs through 
an online 
vendor such 
as 
Amazon.com 

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( )  ( )  

 
 
Importance of bulb characteristics 
 
22. On a 1-to-10 scale with 1 being not at all important and 10 being very important, 
please rate the importance of each of the following characteristics on choosing a light 
bulb for your home* 
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 1 2 3 4 5 6 7 8 9 10 DK/NS 
a. Mercury 
content of the 
bulb 

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( 
)  

( )  ( )  
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23. On a scale from 1-10, with 1 indicating not at all interested and 10 indicating very 
interested, please rate your interest in Duke Energy providing a direct mail specialty 
CFL program that ships discounted specialty bulbs directly to your home:* 
( ) Not at all interested 
1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 

( ) 9 

( ) very interested 
10 

( ) DK/NS 

 
24. Since you received the free CFLs from Duke Energy, have you made energy 
efficiency improvements in your home, such as...?* 
(read all choices) 
[ ] Wall or ceiling insulation 

[ ] Caulking 
[ ] Faucet aerators 
[ ] Outlet or switch gaskets 
[ ] Low flow showerhead 
[ ] Programmable thermostat 
[ ] Weatherstripping 
[ ] None of these 

 
25. Since you received the free CFLs from Duke Energy, have you changed any of your 
habits related to energy use?* 
( ) Yes 

( ) No 

( ) DK/NS 
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If YES to question 25, ask:  

25a. What have you changed? 
 
26. Why do you believe that Duke Energy is providing free CFLs to their customers?* 
[ ] Duke Energy wants to save their customers money 

[ ] Duke Energy wants to save energy for environmental reasons 

[ ] Duke Energy wants to save energy for economic reasons 

[ ] Duke Energy wants to look good (PR) 

[ ] The government is forcing Duke Energy to do it 

[ ] Other (specify) 

 

 
Demographics 
Finally, we have some general information questions… 

 

27. In what type of building do you live?* 
( ) Two or Three family attached residence-traditional structure 

( ) Apartment (4 + families)---traditional structure 

( ) Condominium---traditional structure 

( ) Other 

( ) Refused 

( ) Don't Know 

 
28. Does your home have cold drafts in the winter?* 
( ) Yes 

( ) No 

 
29. Does your home have sweaty windows in the winter?* 
( ) Yes 

( ) No 
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30. Do you notice uneven temperatures between the rooms in your home?* 
( ) Yes 

( ) No 

 
31. Does your heating system keep your home comfortable in winter?* 
( ) Yes 

( ) No 

 
32. Does your cooling system keep your home comfortable in summer?* 
( ) Yes 

( ) No 

 
33. Do you have a programmable thermostat?* 
( ) Yes 

( ) No 

( ) Don't know 

 
34. What temperature is your thermostat set to on a typical summer weekday 
afternoon?* 
( ) Less than 69 degrees 

( ) 69-72 degrees 

( ) 73-78 degrees 

( ) Higher than 78 degrees 

( ) Off 

( ) DK/NS 

 
35. What temperature is your thermostat set to on a typical winter weekday afternoon?* 
( ) Less than 67 degrees 

( ) 67-70 degrees 

( ) 71-73 degrees 

( ) 74-77 degrees 

( ) Higher than 78 degrees 

( ) Off 
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( ) DK/NS 

 
36. Would a two-degree increase in the summer afternoon temperature in your home 
affect your comfort….* 
( ) Not at all 

( ) Slightly 
( ) Moderately 
( ) Greatly 

 
37. How many people live in this home?* 
( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 or more 

( ) Prefer Not to Answer 

 
38. How many people are usually home on a weekday afternoon?* 
( ) 0 

( ) 1 

( ) 2 

( ) 3 

( ) 4 

( ) 5 

( ) 6 

( ) 7 

( ) 8 or more 

( ) Prefer Not to Answer 
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The following questions are for classification purposes only and will not be used for any 
other purpose than to help Duke Energy continue to improve service. 

Reading the answers is not necessary, but you may read them if they hesitate or seem unsure. 
Ranges are easier to identify with than specific numbers. 

 
39. What is your age group?* 
( ) 18-34 

( ) 35-49 

( ) 50-59 

( ) 60-64 

( ) 65-74 

( ) Over 74 

( ) Prefer Not to Answer 

 
40. Please indicate your annual household income.* 
( ) Under $15,000 

( ) $15,000-$29,999 

( ) $30,000-$49,999 

( ) $50,000-$74,999 

( ) $75,000-$100,000 

( ) Over $100,000 

( ) Prefer Not to Answer 

 
We have reached the end of the survey. Do you have any comments that you would like 
for me to pass on to Duke Energy? 
 
In addition, we are looking for residential customers to participate in a research study in 
which a Duke Energy representative will visit homes for 20 to 30 minutes and place small 
lighting monitors on 4 or 5 light fixtures, which would remain in place for 2 to 3 weeks. The 
monitors are smaller than a bar of soap and help us measure how often lights are turned on 
and off during the week. We plan on conducting this study in June 2012, and if your home 
is selected for the study you will receive $50 for participating. 

Are you interested in participating?* 
( ) Yes 
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( ) No 

 

If yes, "Interested in participating": 

Thank you, a Duke representative will contact you by mid-May to discuss the 
study in more detail and set up the two appointments to install and remove the light 
loggers, if you are eligible and available. 

 

Survey ID* 
____________________________________________  
 
Do you have any comments that you would like to pass on to your supervisor 
about this survey? 
 

 
Thank You! 
 
Thank you for your time and feedback today! 
 
(Politely end call) 
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Appendix D: Impact Algorithms 
 

CFLs 
 
General Algorithm 
 
Gross Summer Coincident Demand Savings 
 

∆kW = ISR × units ×  





1000
 Watts- Watts eebase  × CF × (1 + HVACd) 

 
Gross Annual Energy Savings 
 

∆kWh = ISR × units × 



 ××

1000
HOU)(Watts - HOU)(Watts eebase  × 365 × (1 + HVACc) 

 
where:  
 
∆kW = gross coincident demand savings 
∆kWh = gross annual energy savings 
units = number of units installed under the program 
Wattsee  = connected load of energy-efficient unit = 13 
Wattsbase  = connected (nameplate) load of baseline unit(s) displaced  = 55.33 
HOU = Average daily hours of use (based on connected load) = 2.89 
CF = coincidence factor = 0.081 
HVACc = HVAC system interaction factor for annual electricity consumption = -0.037 
HVACd  = HVAC system interaction factor for demand = 0.168 
 
The coincidence factor for this analysis was taken from Duke Energy’s Residential Smart $aver 
lighting logger study performed in North Carolina with participants from the 2010 CFL 
campaigns.   
 
HVACc  - the HVAC interaction factor for annual energy consumption depends on the HVAC 
system, heating fuel type, and location.  The HVAC interaction factors for annual energy 
consumption were taken from DOE-2 simulations of the residential prototype building described 
at the end of this Appendix. The weights were determined through appliance saturation data from 
the Home Profile Database supplied by Duke Energy. 
 
             Charlotte, NC 

Heating Fuel Heating System Cooling System Weight HVACc HVACd 

Other Any except Heat 
Pump 

Any except Heat 
Pump 0.0042 0.069 0.170 

None 0.0004 0 0.000 
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Any Heat Pump Heat Pump 0.2782 -0.1 0.170 
Gas 
Propane 
Oil 

Central Furnace 
None 0.0067 0 0.000 
Room/Window 0.5508 0.069 0.170 
Central AC 0.069 0.170 

Electricity 
Electric 
baseboard/ 
central furnace 

None 0.0030 -0.43 0.000 
Room/Window 0.1493 -0.31 0.170 
Central AC -0.31 0.170 

None None Any 0.0074 0 0.170 
Total Weighted Average 1 -0.037 0.168 

 
 
HVACd - the HVAC interaction factor for demand depends on the cooling system type.  The 
HVAC interaction factors for summer peak demand were taken from DOE-2 simulations of the 
residential prototype building described at the end of this Appendix. 
              

Prototypical Building Model Description 
The impact analysis for many of the HVAC related measures are based on DOE-2.2 simulations 
of a set of prototypical residential buildings.  The prototypical simulation models were derived 
from the residential building prototypes used in the California Database for Energy Efficiency 
Resources (DEER) study (Itron, 2005), with adjustments make for local building practices and 
climate.  The prototype “model” in fact contains 4 separate residential buildings; 2 one-story and 
2 two-story buildings.  The each version of the 1 story and 2 story buildings are identical except 
for the orientation, which is shifted by 90 degrees.  The selection of these 4 buildings is designed 
to give a reasonable average response of buildings of different design and orientation to the 
impact of energy efficiency measures.  A sketch of the residential prototype buildings is shown 
in Figure 31. 
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Figure 31.  Computer Rendering of Residential Building Prototype Model 
 
The general characteristics of the residential building prototype model are summarized below: 
 
Residential Building Prototype Description 

Characteristic Value 

Conditioned floor area 1 story house: 1465 SF  
2 story house:  2930 SF  

Wall construction and R-value Wood frame with siding, R-11  
Roof construction and R-value Wood frame with asphalt shingles, R-19  
Glazing type Single pane clear 
Lighting and appliance power density 0.51 W/SF average 
HVAC system type Packaged single zone AC or heat pump 

HVAC system size Based on peak load with 20% oversizing.  Average 
640 SF/ton  

HVAC system efficiency SEER = 8.5  

Thermostat setpoints Heating:  70°F with setback to 60°F 
Cooling:  75°F with setup to 80°F 
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Characteristic Value 
Duct location Attic (unconditioned space) 

Duct surface area Single story house:  390 SF supply, 72 SF return 
Two story house:  505 SF supply, 290 SF return 

Duct insulation Uninsulated 
Duct leakage 26%; evenly distributed between supply and return 

Cooling season Charlotte – April 17 to October 6  
 

Natural ventilation 
Allowed during cooling season when cooling 
setpoint exceeded and outdoor temperature < 
65°F.  3 air changes per hour 

 

References 
Itron, 2005.  “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study, 
Final Report,”  Itron, Inc., J.J. Hirsch and Associates, Synergy Consulting, and Quantum 
Consulting.  December, 2005.  Available at http://eega.cpuc.ca.gov/deer 
 
 

http://eega.cpuc.ca.gov/deer


TecMarket Works Appendices 

February 18, 2013 128 Duke Energy 

Appendix E: DSMore Table 
  
 

                 Impacts

CFLs NC & SC 40.7 0.0469 0.0038 bulb 14.00% 35.0 0.0403 0.0033 yes 5

Program wide 40.7 0.0469 0.0038 14.00% 35.0 0.0403 0.0033 5

EM&V net kW 
(coincident 
peak/unit)

EM&V load 
shape 

(yes/no)

EUL (whole 
number)

Technology Product 
code State

EM&V gross 
savings 

(kWh/unit)

EM&V gross 
kW 

(customer 
peak/unit)

EM&V gross 
kW 

(coincident 
peak/unit)

Unit of 
measure

Combined 
spillover less 
freeridership 
adjustment

EM&V net 
savings  

(kWh/unit)

EM&V net kW 
(customer 
peak/unit)
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	Appendix B: Participant Survey Instrument
	The questions below require mostly short, scaled replies from the interviewee, and not all questions will be asked of all participants. This interview will take approximately 30 minutes.
	Use four attempts at different times of the day and different days before dropping from contact list. Call times are from 10:00 a.m. to 8:00 p.m. EST or 9-7 CST Monday through Saturday. No calls on Sunday.
	Note: Only read words in bold type.
	Info*
	State*
	Recommendations*
	Hello, my name is ______. I am calling on behalf of Duke Energy to conduct a customer survey about the Home Energy House Call Program. May I speak with _____________ please?
	If person talking, proceed. If person is called to the phone, reintroduce. If not home, ask when would be a good time to call and schedule the call-back:
	We are conducting this survey to obtain your opinions about the Home Energy House Call Program. Duke Energy's records indicate that you participated in the Home Energy House Call Program in [month / year]. We will send you a check for $20 for completi...
	Note: If this is not a good time, ask if there is a better time to schedule a callback.
	1. Do you recall participating in the Home Energy House Call Program?*
	1a. This program was provided through Duke Energy. In this program, you registered to receive a home energy audit. In return, the auditors provided you with custom energy-saving recommendations for you and your home, and you were provided with a free ...
	2. How were you first made aware of the Home Energy House Call Program?*
	3. Before you heard about the Home Energy House Call Program from Duke Energy, had you already been considering getting a home energy audit?*
	4. If the audit from Duke Energy's Home Energy House Call Program had not been available, would you still have purchased an audit from another company?*
	4b. Would you have purchased the audit within the next year?*
	4c. How much would you have been willing to spend on an audit if you had not obtained one from Duke Energy?*
	5. Please think back to the time when you were deciding to participate in the Home Energy House Call program. What factor or factors motivated you to participate?*
	5a. What specific incentives?
	5b. Who?
	5c. What other utility program ?
	5d. For what Duke energy program?
	5e. For what Duke energy program ?
	5f. Please specify ?

	Arranging and Welcoming the HEHC
	Now I am going to ask you some general satisfaction statements.  On a scale from 1-10, with 1 indicating that you strongly disagree, and 10 indicating that you strongly agree, please rate the following statements.
	6. Scheduling the home energy audit was easy to do.*
	6a. How could this be improved?
	7. The interactions and communications I had with the energy auditor were satisfactory.*
	7a. How could this be improved?
	8. The interactions and communications I had with Duke Energy staff were satisfactory.*
	8a. How could this be improved?
	9. The energy auditor was helpful and knowledgeable.*
	9a. How could this be improved?
	10. The audit report was easy to read and understand.*
	10a. How could this be improved?
	11. The recommendations in the audit report provided new ideas that I was not previously considering.*
	11a. How could this be improved?
	12. The recommendations in the audit report increased the likelihood that I would take the recommended actions.*
	12a. How could this be improved?
	13. The web site's form for getting the kit was easy to understand and complete.*
	13a. How could this be improved?
	14. The measures I installed from the energy efficiency kit were of satisfactory quality.*
	14a. How could this be improved?
	15. The audit report looked professional.*
	15a. How could this be improved?
	16. The audit report was trustworthy.*
	16a. How could this be improved?

	Details on Items from the Energy Efficiency Kit
	Now I’d like to talk about the energy efficiency kit that you received for participating in the Home Energy House Call program. I’m going to read a list of the items included in the kit, and for each one, please tell me if you have installed the item,...
	17. First, let's look at the Compact Fluorescent Light bulbs you received. Did you receive two CFLs?*
	18. Did you or the auditor install the 13-watt CFL ?*
	18a. Do you plan on using this CFL?*
	18b. Why Not?*
	18c. How many watts was the old bulb that was replaced with the CFL?*
	18d. On average, approximately how many hours per day is this light used?*
	18e. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 indicating that you were very satisfied, please rate your satisfaction with the kit's 13-watt CFL.*
	19. Did you or the auditor install the 18-watt CFL ?*
	19a. Do you plan on using this CFL?*
	19b. Why Not?*
	19c. How many watts was the old bulb that was replaced with the CFL?*
	19d. On average, approximately how many hours per day is this light used?*
	19e. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 indicating that you were very satisfied, please rate your satisfaction with the kit's 18-watt CFL.*
	20. Did you remove either of the CFLs provided through this program?*
	20a. Why did you remove them?*
	21. Did you have any CFLs installed in your home before you requested the HEHC audit or received the kit from the program?*
	22. Were you planning on buying CFLs for your home before you received the kit from the Home Energy House Call program?*
	22a. How long do you think it would have been before you would have purchased additional CFLs had Duke not provided these to you?*
	23. Have you purchased any CFLs since receiving the kit from Home Energy House Call?*

	Plumbing fixtures
	Next, we’d like to look at the plumbing fixtures that were included in your kit.
	24. Did you or the auditor install the Low flow showerhead?*
	24a. Was it easy to install?*
	24b. Do you plan on using this item?*
	24c. Why not?*
	24d. Typically how many showers per week are taken using this showerhead?*
	24e. Would you estimate that the water coming out of this showerhead is…*
	24f. Was the teflon tape included in the kit used when the showerhead was installed?*
	( ) Yes
	( ) No
	24g. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 indicating that you were very satisfied, please rate your satisfaction with the kit's low flow showerhead.*
	24h. Did you have any low flow showerheads installed in your home before you received the kit from the Home Energy House Call program?*
	24i. Were you planning on buying a new low flow showerhead for your home before you received the kit from the Home Energy House Call program?*
	24j. Have you purchased any additional low flow showerheads since receiving the kit from Home Energy House Call?*
	25. Did you or the auditor install the Kitchen faucet aerator?*
	25a. Was it easy to install?*
	25b. Do you plan on using this item?*
	25c. Why not?*
	25d. Was there an aerator already installed that you had to remove?*
	25e. Would you estimate that the water coming out of this aerator is…*
	25f. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 indicating that you were very satisfied, please rate your satisfaction with the kitchen faucet aerators.*
	25g. Did you have any faucet aerators installed in your home before you received the kit from the Home Energy House Call program?*
	25h. Were you planning on buying any faucet aerators for your home before you received the kit from the Home Energy House Call program?*
	25i. Have you purchased any additional faucet aerators since receiving the kit from Home Energy House Call?*
	26. Did you or the auditor install the Bathroom faucet aerator?*
	26a. Was it easy to install?*
	26b. Do you plan on using this item?*
	26c. Why not?*
	26d. Was there an aerator already installed that you had to remove?*
	26e. Would you estimate that the water coming out of this aerator is…*
	26f. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 indicating that you were very satisfied, please rate your satisfaction with the kit's bathroom faucet aerators.*
	26g.Did you have any faucet aerators installed in your home before you received the kit from the Home Energy House Call program?*
	26h. Were you planning on buying any faucet aerators for your home before you received the kit from the Home Energy House Call program?*
	26i. Have you purchased any additional faucet aerators since receiving the kit from Home Energy House Call?*

	Gaskets
	27. Did you or the auditor install the Outlet gaskets?*
	27a. Do you plan on using this item?*
	27b. How many did you install on the interior walls of your home?*
	27c. How many did you install on the exterior walls on the inside of your home?*
	27d. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 indicating that you were very satisfied, please rate your satisfaction with the kit's outlet gaskets.*
	27e. Did you have any outlet gaskets installed in your home before you received the kit from the Home Energy House Call program?*
	27f. Were you planning on buying any outlet gaskets for your home before you received the kit from the Home Energy House Call program?*
	27g. Have you purchased any additional outlet gaskets since receiving the kit from Home Energy House Call?*
	28. Did you or the auditor install the Switch gasket insulators?*
	28a. Do you plan on using this item?*
	28b. How many did you install on the interior walls of your home?*
	28c. How many did you install on the exterior walls on the inside of your home?*
	28d. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 indicating that you were very satisfied, please rate your satisfaction with the kit's switch gaskets.*
	28e. Did you have any switch gaskets installed in your home before you received the kit from the Home Energy House Call program?*
	28f. Were you planning on buying any switch gaskets for your home before you received the kit from the Home Energy House Call program?*
	28g. Have you purchased any additional switch gaskets since receiving the kit from Home Energy House Call?*
	29. Did you or the auditor install the Weather-stripping?*
	29a. Do you plan on using this item?*
	29b. How many feet did you install?*
	29c. Did you have any weather-stripping installed in your home before you received the kit from the Home Energy House Call program?*
	29d. Were you planning on buying any weather-stripping for your home before you received the kit from the Home Energy House Call program?*
	29e. Have you purchased any additional weather-stripping since receiving the kit from Home Energy House Call?*

	Details on Recommendations from the Audit - Home Shell Insulation
	Next, we’re going to discuss the recommendations that were given to you in the audit. This would have been a sheet listing 11 areas where the auditor would have checked your home for possible improvements.
	31. Do you recall getting this audit report?*

	Home Shell Insulation
	If any of home shell insulation recommendations were provided...
	According to our records, the auditor made one or more recommendations for your home shell insulation.
	32a. Did you add insulation to your attic?*
	32a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	32a-RSb. Were you considering taking this action prior to the audit?*
	32a-RSc. Had you made a decision to take this action prior to the audit?*
	32a-RSd. We would like to know where you were in the process of taking this action, were you..*
	32b. Did you add insulation to your walls?*
	32b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?
	32b-RSb. Were you considering taking this action prior to the audit?*
	32b-RSc. Had you made a decision to take this action prior to the audit?*
	32b-RSd. We would like to know where you were in the process of taking this action, were you..*
	32c. Did you add insulation to your basement walls?*
	32c-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?
	32c-RSb. Were you considering taking this action prior to the audit?*
	32c-RSc. Had you made a decision to take this action prior to the audit?*
	( ) Yes
	( ) No
	32c-RSd. We would like to know where you were in the process of taking this action, were you..*
	32d. Did you add insulation to your floors or perimeter?*
	32d-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	32d-RSb. Were you considering taking this action prior to the audit?*
	32d-RSc. Had you made a decision to take this action prior to the audit?*
	32d-RSd. We would like to know where you were in the process of taking this action, were you..*
	32e. Of the recommendations, what did you insulate?*
	32f. Do you know what the R-value was before the insulation - ATTIC Insulation*
	32g. What was it after the insulation was added ? - ATTIC Insulation*
	32h. How many square feet were insulated in ATTIC ?*
	32i. Do you know what the R-value was before the insulation - WALLS Insulation*
	32j. What was it after the insulation was added ? - WALLS Insulation*
	32k. How many square feet were insulated in WALLS ?*
	32l. Do you know what the R-value was before the insulation - BASEMENT WALLS Insulation*
	32m. What was it after the insulation was added ? - BASEMENT WALLS Insulation*
	32n. How many square feet were insulated in BASEMENT WALLS ?*

	32o. Do you know what the R-value was before the insulation - FLOOR / PERIMETER Insulation*
	32p. What was it after the insulation was added ? - FLOOR / PERIMETER Insulation*
	32q. How many square feet were insulated in FLOOR / PERIMETER ?*
	32r. Is there anything else that you did or plan to do in response to this/these recommendation(s)?
	Details on Recommendations from the Audit - Home Shell Air Tightness

	Home Shell Air Tightness
	According to our records, the auditor made one or more recommendations for your home shell air tightness.
	33a. Did you seal leaky windows?*
	33a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	32a-RSb. Were you considering taking this action prior to the audit?
	33a-RSc. Had you made a decision to take this action prior to the audit?*
	33a-RSd. We would like to know where you were in the process of taking this action, were you..*
	33b. Did you seal leaky doors?*
	33b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	33b-RSb. Were you considering taking this action prior to the audit?*
	33b-RSc. Had you made a decision to take this action prior to the audit?*
	33b-RSd. We would like to know where you were in the process of taking this action, were you..*
	33c. Did you seal leaky fireplaces?*
	33c-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	33c-RSb. Were you considering taking this action prior to the audit?*
	33c-RSc. Had you made a decision to take this action prior to the audit?*
	33c-RSd. We would like to know where you were in the process of taking this action, were you..*
	33d. Did you seal leaky attic access?*
	33d-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	33d-RSb. Were you considering taking this action prior to the audit?*
	33d-RSc. Had you made a decision to take this action prior to the audit?*
	33d-RSd. We would like to know where you were in the process of taking this action, were you..*
	33e. Did you seal leaky plumbing / electrical / ceiling lights / other openings in a shell?*
	33e-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	33e-RSb. Were you considering taking this action prior to the audit?*
	33e-RSc. Had you made a decision to take this action prior to the audit?*
	33e-RSd. We would like to know where you were in the process of taking this action, were you..*
	33f. Did you seal other major sources of outside infiltration?*
	33f-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	33f-RSb. Were you considering taking this action prior to the audit?*
	33f-RSc. Had you made a decision to take this action prior to the audit?*
	33f-RSd. We would like to know where you were in the process of taking this action, were you..*
	33g. Is there anything else that you did or plan to do in response to this/these recommendation(s)?
	Details on Recommendations from the Audit - Duct Insulation

	Duct Insulation
	According to our records, the auditor made one or more recommendations for your home duct insulation.
	34a. In which locations are the ducts in your home?*
	34b. Did you insulate your attic ducts?*
	34b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	34b-RSb. Were you considering taking this action prior to the audit?*
	( ) Yes
	34b-RSc. Had you made a decision to take this action prior to the audit?*
	34b-RSd. We would like to know where you were in the process of taking this action, were you..*
	34c. Did you insulate your garage ducts?*
	34c-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	34c-RSb. Were you considering taking this action prior to the audit?*
	34c-RSc. Had you made a decision to take this action prior to the audit?*
	34c-RSd. We would like to know where you were in the process of taking this action, were you..*
	34d. Did you insulate your crawlspace or basement ducts?*
	34d-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	34d-RSb. Were you considering taking this action prior to the audit?*
	34d-RSc. Had you made a decision to take this action prior to the audit?*
	34d-RSd. We would like to know where you were in the process of taking this action, were you..*
	34f. Is there anything else that you did or plan to do in response to this/these recommendation(s)?
	Details on Recommendations from the Audit - Duct Air Tightness

	Duct Air Tightness
	According to our records, the auditor made one or more recommendations for your duct air tightness.
	35a. Did you seal attic ducts?*
	35a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	35a-RSb. Were you considering taking this action prior to the audit?*
	35a-RSc. Had you made a decision to take this action prior to the audit?*
	35a-RSd. We would like to know where you were in the process of acquiring this service (or taking this action), were you..*
	35b. Did you seal garage ducts?*
	35b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	35b-RSb. Were you considering taking this action prior to the audit?*
	35b-RSc. Had you made a decision to take this action prior to the audit?*
	35b-RSd. We would like to know where you were in the process of taking this action, were you..*
	35c. Did you make major duct repair(s) needed to seal the system?*
	35c-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	35c-RSb. Were you considering taking this action prior to the audit?*
	35c-RSc. Had you made a decision to take this action prior to the audit?*
	35c-RSd. We would like to know where you were in the process of acquiring this service (or taking this action), were you..*
	35d. Is there anything else that you did or plan to do in response to this/these recommendation(s)?
	Details on Recommendations from the Audit - Heat Pump Condition

	Heat Pump Condition
	According to our records, the auditor made one or more recommendations for your heat pump.
	36a. Did you have your heat pump serviced?*
	36a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	36a-RSb. Were you considering taking this action prior to the audit?*
	36a-RSc. Had you made a decision to take this action prior to the audit?*
	36a-RSd. We would like to know where you were in the process of acquiring this service, were you..*
	36b. Did you install or replace your heat pump?*
	36b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	36b-RSb. Were you considering taking this action prior to the audit?*
	36b-RSc. Had you made a decision to take this action prior to the audit?*
	36b-RSd. We would like to know where you were in the process of acquiring this service (or taking this action), were you..*
	36c. Is there anything else that you did or plan to do in response to this/these recommendation(s)?
	Details on Recommendations from the Audit - Furnace Filter

	Furnace Filter
	According to our records, the auditor recommended that you clean, replace, or repair your furnace filter.
	37a. Did you clean, replace, or repair the furnace filter?*
	37a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	37a-RSb. Were you considering taking this action prior to the audit?*
	37a-RSc. Had you made a decision to take this action prior to the audit?*
	37a-RSd. We would like to know where you were in the process of acquiring this service (or taking this action), were you..*
	37b. Is there anything else that you did or plan to do in response to this/these recommendation(s)?
	Details on Recommendations from the Audit - Crawl Space Vents

	Crawl Space Vents
	According to our records, the auditor made one or more recommendations for your crawl space vents.
	38a. Did you close vents in the summer?*
	( ) Yes
	38a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	38a-RSb. Were you considering taking this action prior to the audit?*
	38b. Did you close vents in the winter?*
	8b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	38b-RSb. Were you considering taking this action prior to the audit?*
	38d. Did you seal the crawl space or basement ?*
	38d-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	38d-RSb. Were you considering taking this action prior to the audit?*
	38d-RSc. Had you made a decision to take this action prior to the audit?*
	38d-RSd. We would like to know where you were in the process of acquiring this service (or taking this action), were you...*
	38e. Is there anything else that you did or plan to do in response to this/these recommendation(s)?
	Details on Recommendations from the Audit - Summer Window Shading

	Summer Window Shading
	According to our records, the auditor made one or more recommendations for your summer window shading.
	39a. Did you close the shades in summer?*
	39a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	39a-RSb. Were you considering taking this action prior to the audit?*
	39b. Did you close the shades in summer?*
	39b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to take this action?*
	39b-RSb. Were you considering taking this action prior to the audit?*
	39c. Did you install shades?*
	39c-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to install shades?*
	39c-RSb. Were you considering taking this action prior to the audit?*
	39c-RSc. We would like to know where you were in the process of taking action, were you..
	39c-RSd. On a scale of 1-10, with 0 being no influence and 10 being complete influence, how influential was the audit recommendation in your decision to install shades?
	39d. Is there anything else that you did or plan to do in response to this/these recommendation(s)?
	Details on Recommendations from the Audit - Furnace Fan Run Time

	Furnace Fan Run Time
	According to our records, the auditor made a recommendation for your furnace fan run times.
	40a.. Did you change your furnace fan to 'Auto' ?*
	40a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to change your furnace fan to 'Auto'?*
	40a-RSb. Were you considering taking this action prior to the audit?*
	40c. Is there anything else that you did or plan to do in response to this/these recommendation(s)?
	Details on Recommendations from the Audit - Hot Water

	Hot Water
	According to our records, the auditor made one or more recommendations for your home’s hot water.
	41a. Did you reduce the hot water temperature to 120 degrees?*
	41a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to reduce the hot water temperature to 120 degrees?*
	41a-RSb. Were you considering taking this action prior to the audit?*
	41b. Did you change wash loads to warm or cold water?*
	41b-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to change wash loads to warm or cold?*
	41b-RSb. Were you considering taking this action prior to the audit?*
	41c.. Did you change rinse loads to cold water?*
	41c-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to change rinse loads to cold?*
	41c-RSb. Were you considering taking this action prior to the audit?*
	41d. Is there anything else that you did or plan to do in response to this/these recommendation(s)?
	Details on Recommendations from the Audit - Extra Refrigerator

	Extra Refrigerator
	According to our records, the auditor made a recommendation for you to unplug your home’s second refrigerator.
	42a. Did you unplug your extra refrigerator?*
	42a-RSa. On a scale of 1-10, with 1 being no influence and 10 being very influential, how influential was the audit recommendation in your decision to unplug your extra refrigerator?*
	42a-RSb. Were you considering taking this action prior to the audit?*
	42b. Is there anything else that you did or plan to do in response to this/these recommendation(s)?
	Other Actions Taken
	43. Did you make other changes to your home, either directly or indirectly, as a result of the audit report?
	44. If Duke Energy were to offer a follow-up program in which the auditor returned to your house and provided feedback on what you’ve done and/or further recommendations, would you be interested in this service*
	44a. Would you be willing to pay $100 for this service?*
	44b. Would you be willing to pay $75 for this service?*
	44c. Would you be willing to pay $50?*
	44d. What amount would you be willing to pay?*
	45. If you were rating your overall satisfaction with the Home Energy House Call Program, would you say you were Very Satisfied, Somewhat Satisfied, Neither Satisfied nor Dissatisfied, Somewhat Dissatisfied, or Very Dissatisfied?*
	45a. Why do you give it that rating?*
	46. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 indicating that you were very satisfied, please indicate your overall satisfaction with the program.*
	46a. How could this be improved?*
	46b. On a scale from 1-10, with 1 indicating that you were very dissatisfied, and 10 indicating that you were very satisfied, please indicate your overall satisfaction with Duke Energy.*
	46c. How could this be improved?*
	Other Actions Taken
	I’m going to ask you some questions on other actions you may have taken, at least in part, as a result of the Home Energy House Call Program.
	47. Did you read the "DOE Energy Savers" Booklet?*
	47a. Did you read and discuss the book with your family?*
	Have you taken any actions based on the advice in the booklet in the following areas?
	48. Insulation/Air Leaks*
	49. Heating and Cooling*
	50. Water Heating*
	51. Windows*

	52. Lighting*
	53. Appliances*
	54. Home Office*
	55. Home Electronics*
	56. Driving/Car Maintenance*
	57. Renewable Energy*
	Overall Program Satisfaction
	We would like to ask you some general question about your overall feelings about the Home Energy House Call Program.
	58. What additional services would you like the program to provide that it does not now provide?*
	59. Are there any other things that you would like to see changed about the program?*
	60. What do you think can be done to increase people’s interest in participating in the Home Energy House Call Program?*
	61. What do you like most about this program?*
	62. What do you like least about this program?*

	63- Do you work in the I-277 Loop of Uptown Charlotte?*
	63a. How many days a week do you work Uptown?*
	63b. Does anyone in your household work in the I-277 Loop Uptown Charlotte?*
	63c. How many days a week does that person work Uptown?*
	64. Have you heard of "Envision Charlotte"?*
	64a. What do you know about it?*
	65. Have you heard of "Smart Energy Now"?*
	65a. What do you know about it?*

	66. Have you participated in any of the Envision Charlotte or Smart Energy Now events or programs?*
	66a. In which events or programs have you participated?*
	67. Has your knowledge of or participation in any of the Smart Energy Now or Envision Charlotte events influenced your decision to participate in the Home Energy House Call program?*
	If yes to either 64 or 65, ask q68 and q69: On a scale from 1-10, with 1 indicating that the factor was not at all influential, and 10 indicating that the factor was very influential, please rate the level of influence of the following factors on your...
	68. Your involvement in or awareness of Envision Charlotte, the collaborative partnership among major employers, building owners and managers along with municipal and technology leaders. Its purpose is to create the most environmentally sustainable ur...

	69. Your involvement or awareness of Smart Energy Now, the program that allows you to see the energy usage of the building you work in in near-real time.*
	69b: Has your knowledge of or participation in any Smart Energy Now or Envision Charlotte event influenced your energy usage at home?
	Specialty bulbs

	s1. How many Dimmable bulbs do you have in your home?... how many Outdoor flood bulbs... etc...*
	s2. For each of these specialty bulbs installed, how many are CFLs?*
	s3. On a scale from 1-10, with 1 indicating not at all interested and 10 indicating very interested, please rate your interest in Duke Energy providing a direct mail specialty CFL program that shipped discounted specialty bulbs directly to your home:*
	s4. Dimmable CFLs*
	s5. Outdoor flood CFLs*
	s6. Three-way CFLs*
	s7. Spotlight CFLs*
	s8. Candelabra CFLs*
	s9. {Other bulb}
	Full Demographic Series
	Finally, we have some general demographic questions…

	79. In what type of building do you live?*
	80. What year was your residence built?*
	81. How many rooms are in your home (excluding bathrooms, but including finished basements)?*
	82. Which of the following best describes your home's heating system?*
	83. How old is your heating system?*
	84. What is the primary fuel used in your heating system?*
	85. What is the secondary fuel used in your primary heating system, if applicable?*
	86. Do you use one or more of the following to cool your home?*
	87. How many window-unit or "through the wall" air conditioner(s) do you use?*
	88. What is the fuel used in your cooling system?*
	89. How old is your cooling system?*
	90. What is the fuel used by your water heater?*
	91. How old is your water heater?*
	92. What type of fuel do you use for indoor cooking on the stovetop or range?
	93. What type of fuel do you use for indoor cooking in the oven?*
	94. What type of fuel do you use for clothes drying?*
	95. About how many square feet of living space are in your home?*
	96. Do you own or rent your home?*
	97. How many levels are in your home (not including your basement)?*
	98. Does your home have a heated or unheated basement?*
	99. Does your home have an attic?*
	100. Are your central air/heat ducts located in the attic?*
	101. Does your house have cold drafts in the winter?*
	102. Does your house have sweaty windows in the winter?*
	103. Do you notice uneven temperatures between the rooms in your home?*
	104. Does your heating system keep your home comfortable in winter?*
	105. Does your cooling system keep your home comfortable in summer?*
	106. Do you have a programmable thermostat?*
	107. What temperature is your thermostat set to on a typical summer weekday afternoon?*
	108. What temperature is your thermostat set to on a typical winter weekday afternoon?*
	109. Do You Have a Swimming Pool or Spa?*
	110. Would a two-degree increase in the summer afternoon temperature in your home affect your comfort..*
	111. How many people live in this home?*
	111a. How many of them are teenagers?*
	112. How many persons are usually home on a weekday afternoon?*
	( ) 0
	113. Are you planning on making any large purchases to improve energy efficiency in the next 3 years?*
	The following questions are for classification purposes only and will not be used for any other purpose than to help Duke Energy continue to improve service.

	114. What is your age group?*
	115. Please indicate your annual household income.*
	That completes our survey. As I mentioned at the start, we'd like to send you a check for $20 for your time. Should we send it to [name] at [address]?*
	We have reached the end of the survey. Do you have any comments that you would like for me to pass on to Duke Energy?

	OK, thank you for your time and feedback today!

	Appendix C: Counts of Participant / Non-participants for Billing Analysis
	Appendix D: Estimated Model
	Appendix E: Estimated Statistical Models for Additional CFLs
	Appendix F: Impact Algorithms
	CFLs
	Weather Stripping and Outlet Gaskets
	Low-Flow Showerhead
	Faucet Aerators
	Prototypical Building Model Description
	References

	Appendix G: Demographics and Household Information
	Appendix H: Verbatim comments about improving aspects of the program
	Appendix I: Verbatim comments: actions inspired by DOE booklet
	Appendix J: Verbatim comments: actions inspired by audit report
	Appendix K: Prior Methodology and Updated Approach
	Appendix L: DSMore Table

	Stevie Exhibit H - Carolinas  - Non-Res Smart Saver Custom  - Final Process Evaluation Report - Aug 12 2011
	Executive Summary
	Summary of Findings
	Significant Process Evaluation Findings
	Recommendations


	Introduction 
	Program Description

	Process Evaluation 
	Program Design and Implementation
	Marketing
	Applications
	Application Review
	Incentive Calculation
	Results
	Future Growth of the Custom Program
	Freeridership & Spillover – Manager Opinions 
	Freeridership Calculations

	Customer and Vendor Interviews
	Satisfaction Ratings
	Awareness of the Smart $aver® Custom Program
	Feedback on the Influence of the Rebate
	Feedback on Application Process
	Rebate Checks
	Most Successful Aspect
	Top Priority for Improvement
	Increasing Participation
	Comparisons to Other Utilities
	Program Improvements Under Way

	In Summary

	Appendix A: Program Manager Interview Protocol
	Program Objectives
	Overall C&I Incentives Management
	Program Design & Implementation 

	Appendix B: Participant Survey Instrument, Closed Won
	Appendix C: Program Manager Interview Protocol

	Stevie Exhibit I - Carolinas - Final Non-Res Smart $aver Process and Impact Evaluation Report - April 5 2013
	Submitted by
	Subcontractors:
	Carol Yin   TecMarket Works
	139 East Fourth Street
	TABLE OF CONTENTS
	Executive Summary
	Significant Impact Evaluation Findings
	Significant Impact Evaluation Findings for Linear Fluorescent Measures
	Significant Impact Evaluation Findings for Occupancy Sensor Measures
	Net to Gross
	Recommendations

	Significant Process Evaluation Findings
	Key Findings from the Management Interviews
	Key Findings from the Participant Surveys

	Recommendations

	Introduction and Purpose of Study
	Overview and Objective
	Summary of the Evaluation Data


	Description of Program
	Methodology
	Overview of the Evaluation Approach
	Study Methodology
	Management Interviews
	Trade Ally Interviews
	Participant Surveys
	Engineering Estimates

	Data collection methods, sample sizes, and sampling methodology
	Management Interviews
	Trade Ally Interviews
	Participant Surveys
	Engineering Estimates

	Number of completes and sample disposition for each data collection effort
	Trade Ally Interviews
	Participant Surveys
	Engineering Estimates

	Expected and achieved precision
	Participant Surveys
	Engineering Estimates



	Impact Analysis
	Tracking Data Analysis
	Sample Design
	Gross Savings Analysis
	Gross Impact Results

	Net to Gross Analysis
	Freeridership
	Validity and Reliability of the Freerider Estimation Approach

	Spillover
	Program Net to Gross Adjustment
	Total Gross and Net Impacts

	Management Interviews
	Program Background & Objective
	Program Operations
	Trade Ally Network
	Account Managers
	Small Business Team
	Website
	Call Center
	Applications and Rebates
	Site Verifications
	Communication and Coordination
	Program Achievements
	Program Planning
	Program Improvements Under Consideration

	Trade Ally Interviews
	Program Materials
	Problems That Have Come Up
	Wait Time for Incentive
	What About Smart $aver Works Well
	What Should Change About Smart $aver
	Communications with Duke Energy Staff
	Customer Awareness of Smart $aver
	Market Transformation
	Why Trade Allies Participate
	Program Technologies and Incentives
	Technologies and Equipment Covered
	Incentive Levels
	Other Technologies That Should Be Included

	How the Program Changes Business
	Suggestions for Streamlining Participation Process
	Program’s Influence on Business Practices

	Participant Surveys
	Non-Residential Smart $aver Equipment Installations
	Participation in the Non-Residential Smart $aver Program
	Applying for Rebates through the Smart $aver Program
	Reasons for Participating in Non-Residential Smart $aver
	Units Replaced by Smart $aver-rebated Equipment
	Influence of the Non-Residential Smart $aver Program
	Satisfaction with the Smart $aver Program
	What Participants Liked Most and Least about the Smart $aver Program
	Overall Satisfaction with Duke Energy
	Improving the Non-Residential Smart $aver Program
	Increasing Participation in Non-Residential Smart $aver
	Ranking the Reasons Why an Organization Tries to Save Energy
	Characteristics of Respondent Companies

	Net to Gross Methodology
	Freeridership

	Appendix A: Load Shapes
	Linear Fluorescent Sites
	Occupancy Sensor Sites

	Appendix B: Results of HVAC Interactive Effects Simulations
	Appendix C: Management Interview Instrument
	Program Background and Objectives (15 min)
	Vendors (10 min)
	Rebates (15 min)
	Contractor Training (5 min)
	Improvements (10 min)

	Appendix D: Trade Ally Interview Instrument
	Understanding the Program
	Program Design and Design Assistance
	Reasons for Participation in the Program
	Program Participation Experiences
	Market Impacts and Effects
	Recommended Changes from the Participating Contractors

	Appendix E: Participant Survey Instrument
	Note: If this is not a good time, ask if there is a better time to schedule a callback.
	1) Do you recall participating in the Smart $aver Program?*
	2) Our records indicate that you purchased a [measure] Is this correct? If not, what was the rebated technology that you purchased?*
	5) Did you get this [measure] to replace an existing [measure]?*
	5a. Is this [measure] the first you have ever purchased for your company?
	5b. Did you get this [measure] because you wanted to add another/more [measure] to your facility?
	5c. About how old was the [measure] you replaced?
	5d. Was the old [measure] working or not working?
	5e. Was the old [measure] in good, fair, or poor working condition?
	6) Where did you get your rebate application?*
	7) Who filled out the program rebate application for your company?*
	7a.Was the rebate application easy to understand?
	8) Who submitted the application to Duke Energy?*
	9) Did you have any problems receiving the incentives?*
	10) Please indicate from the following choices what action you would have taken if the [program] had not been available:*
	10a. At what later date would you have bought a new [measure]?
	11) Was the Duke Energy incentive payment a factor in your choice to install the more energy efficient equipment?*
	11a. Please indicate how much of an influence the program incentive had on your energy efficient equipment choice. On a scale of 1 to 10, where a 1 means that the program had a minor influence and a 10 means that the program had a major influence plea...
	12) Did Duke Energy's program information explaining the benefits of making energy efficient equipment choices have any influence on your decision to purchase the more efficient equipment?*
	Please indicate how much of an influence the program information had on your energy efficient equipment choice. On a scale of 1 to 10, where a 1 means that the program had a minor influence and a 10 means that the program had a major influence please ...
	13) Do you think that you would have selected the same level of energy efficiency if the program information and/or technical assistance would not have been available to you?*
	14) Do you think that you would have selected the same level of energy efficiency if the program's financial incentive would not have been available to you?*
	15) Were you aware that you received a bonus incentive (an increased incentive)?
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	That's all the questions I have for you today. Thank you for your time!
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